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INTRODUCTION 
Before the nineteenth century, notions of "science," 
"experiment," and "industry" were rarely found in studies of 
German agriculture. Instead, traditional agricultural 
practices and relationships dominated the German states' 
rural economy. As a result, most German agriculturists had 
very little to offer on foreign markets. The situation 
embarrassed domestic critics and appalled some foreign 
visitors, but there was little opportunity to foster change. 
The respected jurist Johann Jakob Moser, for instance, 
reported in 1774 that many German peasants lived "in a kind 
of slavery....Often they are not as well off as cattle 
elsewhere." In tours of German rural areas in 1820 and 1825, 
Britain's William Jacob found poor conditions thoughout— 
pathetic markets, meager diets, apathy, and resistance to 
innovation.^ An 1821 report from Silesia was also 
instructive; according to an aged peasant, "Even if there is 
1 Moser quoted in John G. Gagliardo, From Pariah to Patriot; 
The Changing Image of the German Peasant. 1770-1840, 
(Lexington; University of Kentucky Press, 1969), 29. 
Jacobs's tour discussed in Jerome Blum, End of the Old Order 
in Rural Europe, (Princeton: Princeton University Press, 
1978), 137, 141, 171, and 185. See also James J. Sheehan, 
German History. 1770-1866, (Oxford; Clarendon Press, 1989), 
90. 
2 
one or the other among us who wants to improve his tillage, 
2 he will get no thanks for it and be laughed at by the rest." 
Less than a century later, however, Germans were no 
longer embrarrassed. One foreign observer remarked that 
3 German agriculture had made "steady and important progress," 
and anyone who had studied Germany's rapid rise in political 
and industrial power was aware that beet sugar production, 
alcohol distillation, and protection of domestic grain 
markets were crucial components of the nation's economic 
policy. Some considered Germany's chemical fertilizer 
industry—potash mines and processors in particular—as 
evidence that the nation's scientific and technical education 
had paid off. German farmers had overcome past burdens of 
poor agricultural practices. In the words of one historian, 
4 Germany had become an "industrialized agrarian state." 
Whatever its remaining flaws and weaknesses, by 1900, German 
2 Excerpt from J. G. Eisner, Landwirthschaftliche Reise 
durch Schlesien^ (1823), in Sidney Pollard and Colin Holmes, 
eds.. Documents of European Economic History, 2 Vols., (New 
York: St. Martin's, 1972), I, 32-33. 
3 Frank H. Mason, "Result of Intelligent Agriculture in 
Germany," in Monthly Consular Reports, Bureau of Statistics, 
Department of Commerce and Labor, No. 297, June 1905, 97-99. 
4 Helmut Bohme, An Introduction to the Social and Economic 
History of Germany; Politics and Economic Change in the 
Nineteenth and Twentieth Centuries^ trans, by W. R. Lee, (New 
York: St. Martin's 1978), Chapter 6. 
3 
agriculture could be described "one of the most advanced in 
the world. 
This dissertation is not a general or comprehensive 
study of the changes in the German agricultural economy in 
the nineteenth century. Such improvements had many causes, 
and most can only be briefly mentioned here. Some scholars 
have explained them in terms of their costs, and have argued 
that the rise of bourgeois agriculturists yielded a "mass 
proletariatization" of the peasantry.^ Others have found 
more to praise in German economic developments, such as 
peasant emancipations, unified markets under the Zollverein^ 
and expanded transportation systems. Some scholars link 
agricultural reforms with a German tradition of "reform from 
above." Rooted in fears of the French Revolution, the 
liberalism of 1848, and threats from socialist political 
parties later in the century, the purported union of "Rye and 
Steel" ensured that political and economic power would remain 
in conservative hands. 
The agricultural sciences' importance has been lost in 
these discussions. Historians of German agriculture have 
5 Sheehan, German History, 1770-1866, 749-752. 
6 See Franz Schnabel, Deutsche Geschichte im neunzehnten 
Jahrhundert, 2nd. ed., (Munchen: 194 9), Vol II, 2 93; and 
Volker Klemm, Rudolf Berthold, and Hans Scholz," 
Aararqeschichte; Von den buraerlichen Aarareformen zur 
sozialistischen Landwirtschaft der DDR. (Berlin; VEB, 1978), 
31-36. This section is attributed to Dr. Berthold. 
4 
compiled long lists of agricultural innovators, but have 
offered little analysis connecting such development with 
contemporary German social, political and economic 
7 
circumstances. But the agricultural sciences did play an 
important and broad role in the history of nineteenth-
century Germany. Artificial fertilizers, commercial animal 
feeds, fermentation chemistry discoveries, and the like 
provided what previous farming practices had not--products 
that clothed and fed a rapidly expanding population, tools 
that enabled Germans to participate in the international 
agricultural economy, and ideas and resources that fostered 
Germany's rapid shift to a political and industrial power. 
Historians of science, meanwhile, have treated the 
agricultural sciences as a stepchild. The agricultural 
sciences typically have been scorned, ranking "near the 
bottom" in any analysis of various sciences' "intellectual 
0 
status." When discussed, the agricultural sciences are 
often presented in terras of rather sterile analyses over 
discipline formation, research schools, and the relative 
roles of pure and applied science. In the past, however, 
7 See especially Hans Rosenberg's critique of Heinz 
Haushofer's Die Deutsche Agrargeschichte im technischen 
Zeitalter, (Stuttgart: 1963), in Rosenberg, Probleme der 
deutschen Sozialaeschichte^ (Frankfurt am Main: Suhrkamp, 
1969), 109-123. 
8 See Deborah Fitzgerald, The Business of Breeding: Hybrid 
Corn in Illinois. 1890-1940, (Ithaca and London: Cornell 
University Press, 1990), 1-2. 
5 
many scholars and bureaucrats considered the agricultural 
sciences vital. In the late nineteenth century, agricultural 
questions guided much research in chemistry and physiology; 
in the early twentieth century, agricultural studies were 
prominent for nutritionists, geneticists and others.^ 
Moreover, the agricultural sciences have been somewhat 
overlooked in nationalistic studies of the history of 
science. The history and success of German scientists and 
scientific institutions in the nineteenth century has been a 
well researched topic, and there are also many explanations 
for the history and success of scientists in the United 
States in the twentieth century. The agricultural sciences 
can also contribute to this field of analysis—they were 
among the first sciences that German researchers dominated, 
yet also among the first in which American researchers 
10 
surpassed their German counterparts. 
9 Alan I Marcus, "Wisdom of the Body Politic: The Changing 
Nature of Publicly Sponsored Agricultural Research Since the 
1830," Agricultural History 62 (1988): 4-26, especially pp. 
16-20. 
10 See Margaret W. Rossiter, The Emergence of Agricultural 
Science: Justus von Lleblg and the Americans. 1840-1880, 
(New Haven and London: Yale University Press, 1975). On 
German dominance of an important chemical industry, see John 
J. Beer, Emergence of the German Dye Industry, (Urbana: 
University of Illinois Press, 1959); for German chemists' 
perception of increasing Anglo-American competition, see 
Jeffrey Allan Johnson, The Kaiser's Chemists: Science and 
Modernization in Imperial Germany. (Chapel Hill; University 
of North Carolina Press, 1990), 33-40. 
6 
German farmers, scientists, and government officials 
founded and supported agricultural experiment stations in the 
mid-nineteenth century to facilitate studies in the 
agricultural sciences. These institutions typically started 
small in size and poor in funding, and their governors 
expected a great deal of the work to answer farmers' 
immediate practical questions about soil, feed, and 
fertilizer quality. Stations were also often asked to 
conduct trials on new crop varieties, to test the purity and 
quality of commercial food and dairy products, and to 
participate in various agricultural education and extension 
programs. Yet many stations also became important facilities 
for research in chemistry and the life sciences. Experiment 
stations scientists were often university- trained chemists 
or physiologists, and many of those unable to secure academic 
positions conducted basic research in animal nutrition, plant 
physiology, and various branches of chemistry. 
Agricultural experiment stations lie at the intersection 
of many issues in German history. Not only do they 
illustrate developments in the history of German science, but 
they also show connections between German scientific 
institutions and the topics of German economic development, 
political unification, and social and educational reform. 
Above all, this study shows the conflicts and cooperation 
among science, practice, and politics in nineteenth-century 
German history. 
7 
Since I began this study, two important studies on 
German agricultural science have appeared. Both offer 
impressive data and analysis, and have naturally raised 
numerous issues that deserve attention and at times, 
alternative interpretations. Patrick Munday's biographical 
study of Justus von Liebig has significantly modified our 
understanding of the most significant figure in German 
organic and agricultural chemistry. Munday challenges a 
historiography that he calls "rotten from the inside out," 
critically analyzing the baron's character and the legend 
that surrounds his name. His judgements are harsh, finding 
Liebig guilty of a number of unscrupulous and unprincipled 
activities. The dissertation also clearly explains the 
intellectual history and context of Liebig's "chemistry of 
agriculture," which, as the baron himself stated, was not 
intended to be an "agricultural chemistry" for farmers. 
According to Munday, Liebig's agricultural chemistry offered 
explanations for a number of problems that eluded earlier 
11 
scientists. 
Ursula Schling-Brodersen focuses on agricultural 
chemistry and its disciplinary history. She persuasively 
argues that Liebig could not claim priority for his mineral 
11 E. Patrick Munday, "Sturm und Dung: Justus von Liebig and 
the Chemistry of Agriculture," (Ph.D. Diss., Cornell 
University, 1990), 6. 
8 
theory and chemistry of agriculture, for Liebig's ideas were 
not original, but borrowed from Carl Sprengel and others. 
Her discipline-centered approach relies heavily on recent 
literature in the sociology of science that maps out the 
institutional, methodological, and professional requirements 
for a successful independent discipline. She suggests that 
agricultural chemistry achieved disciplinary autonomy through 
Saxony's experiment stations, though the discipline 
12 
eventually disappeared from German universities. 
Neither study, however, considers German experiment 
stations broadly. Notably, neither analyzes German 
agricultural science or experiment stations during the years 
of their greatest success and influence—roughly the period 
between 1860 and 1890. Munday's study essentially ends with 
the baron's call to Munich in 1852, and thus does not address 
developments in the agricultural sciences later in the 
nineteenth century. Schling-Brodersen's focus ends in 1862, 
the publication date of the seventh edition of Liebig's 
Agricultural Chemistry, and says little about the experiment 
stations after their founding. A full length study of 
German experiment stations during the nineeteenth century is 
12 Ursula Schling-Brodersen, Elntwickluna und 
Instltutionalisierung der Agrikulturchemle Im 19. 
Jahrhundert: Liebig und die landwirtschaftlichen 
VersuchsstationeHf (Braunschweig: Technischen Universitat 
Braunschweig, Abteilung fur Geschichte der Pharmazie und der 
Naturwissenschaften, 1989). 
9 
justified for several reasons: German stations held a 
commanding status in chemistry and the life sciences 
research, German agricultural scientists established 
themselves as a viable group able to direct significant 
research agendas, German stations contributed to their 
nation's economic and industrial prominence, and many 
foreigners held these institutions in high esteem. 
Issues and circumstances that guided debates over 
agricultural science changed markedly during the nineteenth 
century. Agricultural science first appeared in the German 
area when its agricultural economy was barely advanced beyond 
the manorial system. Most German estate owners were 
incapable of (and perhaps not interested in) competing with 
Britain and other nations during this period of political 
disunity, limited educational opportunities, and primitive 
transportation and marketing networks. 
Yet a growing and diverse group of Germans argued with 
increasing urgency that German agriculture needed wide-
ranging changes. Capitalist agriculturists, economic 
liberals, political nationalists, government bureaucrats, 
industrialists, editorial writers and others portrayed 
overcoming Germans' agricultural and economic backwardness as 
a patriotic duty. While many reformers gave market 
structures and social relationships their greatest attention, 
an increasing number also developed confidence in the natural 
10 
sciences. In the early nineteenth century, the agricultural 
sciences gained credibility and viability, not simply because 
of a few innovative agricultural chemists or their books, but 
because agricultural science offered solutions that appealed 
to a broad constituency. 
Entreprenurial, market-oriented nobles and leaseholders 
led the way. In the 1850s and 1860s, agriculturists and 
their organizations provided the funds and facilities to " . 
establish dozens of experiment stations in the German states. 
Experiment stations' founders expected their institutions to 
investigate scientists' new claims. Founders had little 
interest in basic scientific research, and wanted stations to 
serve practical interests without extravagent research 
projects and expensive laboratories. 
As much recent historical literature has demonstrated, 
various new professions and social groups challenged 
Germany's ruling elite in the mid- and late-nineteenth 
century.13 Bourgeois industrialists, urban consumers, 
liberal bureaucrats and university professors all challenged 
conservative nobles and titled officials for status and 
influence. These groups often claimed the scientific 
training, professional expertise and authority to help shape 
13 An important example is Charles E. McClelland, The German 
Experience of Professlonalization; Modern Learned 
Professions and Their Organizations from the Earlv Nineteenth 
Century to the Hitler Era, (Cambridge: Cambridge University 
Press, 1991) . 
11 
German economic policies, and demanded experiment stations 
that served broader interests. Similar developments affected 
German experiment stations. As agricultural scientists 
produced reliable and tangible results, they insisted that 
they alone offered the expertise, data, and methods to direct 
experiment station programs. Agricultural scientists 
developed methodologies and framed questions in ways that 
excluded dilettantes. By linking experiment stations with 
universities, professional organizations, and fixed training 
programs, agricultural scientists achieved an impressive 
degree of status and authority. As a consequence, farmers 
lost some of the autonomy that had allowed them to direct 
their own agricultural policies and institutions in their 
early years. 
Yet agricultural scientists saw their authority 
challenged as well. Governments and industrialists also 
embraced the experiment stations, since many believed the 
agricultural sciences offered new opportunities to forge 
German national unity, social welfare, economic security, and 
industrial expansion. Since they controlled agricultural 
science's funding, these groups were able shape the 
agricultural policy (Agrarpolltik) and science policy 
(Wissenschaftspolitik) of the later nineteenth century. In 
the end, German experiment stations reflected broad national 
economic and industrial strategies, rather than the parochial 
12 
interests of local farmers' unions, or the narrow issues that 
concerned research specialists. 
It is also significant that German experiment stations 
impressed foreign agriculturists, scientists, and 
bureaucrats. Several nations sent official delegations to 
tour and students to study and train in German universities 
and experiment stations. In many cases, non-Germans employed 
the same rhetoric of national competitiveness, economic 
development, and scientific prestige that Germans had used to 
justify agricultural science institutions just a few decades 
earlier/ in other words, increasing international economic 
pressures influenced foreign observers as much as the German 
stations' scientific reserach. German agricultural science 
and experiment stations simply provided non-German 
governments with the rationale to establish stations in their 
own lands. By the turn of the century, many of the world's 
independent nations had established experiment stations of 
some kind. Though none replicated German stations exactly, 
nearly all owed their origins to rhetoric and rationale that 
relied on the German precedent. 
13 
CHAPTER ONE 
AGRICULTURAL SCIENCE AND THE GERMAN NATION, 1800-1850 
Agricultural experiment stations were created in the 
German states during a tumultuous period of their history. 
The first station was founded in Saxony in 1851, just two 
years after Saxon officials called in the Prussian army to 
stifle urban violence. That action climaxed the "Hungry 
Forties," a dramatic decade marked by a number of crises 
throughout the German area. As is well known, the 1840s were 
a period of crop failure, famine, rural unrest, peasant 
emigration, revolution, and the frustrated attempt to 
establish a liberal national state at the Paulskirche in 
Frankfurt. 
The 1840s were also conspicuous as a period of rising 
interest in agricultural science and agricultural chemistry. 
The standard historiography has traced this excitement to a 
single event, the 1840 publication of Justus von Liebig's 
Organic Chemistry and Its Applications to Agriculture and 
% 
Physiology. Liebig's book did indeed spark vigorous 
1 The Liebig-centered historigraphy is extensive/ examples 
include Henry Kraybill, "Liebig's Influence on the Promotion 
of Agricultural Chemical Research," in Liebig after Liebig; 
A Century of Progress in Agricultural Chemistry; Forest Ray 
Moulton, ed., (Washington: American Association for the 
Advancement of Science, 1942); Ludwig Schmitt, "Justus von 
Liebig," in Grosse Landwirte, Gunther Franz and Heinz 
Haushofer, eds., (Frankfurt am Main: DLG, 1970); and Wolfgang 
14 
debates on agricultural science, and the impact of Liebig's 
ideas was felt not only in the German area, but also in 
2 Britain and the United States. Defenders of older theories 
offered strong resistance, but Liebig's chemistry triumphed 
in several ways: students flocked to his Giessen laboratory, 
chemistry textbooks were rewritten, new areas for research 
were opened, opportunities for chemical and artificial 
fertilizer industries appeared, and Liebig's theories were 
distilled and popularized for a larger audience. While 
Liebig may be criticized on several levels, his significance 
cannot be doubted. 
Yet the experiment stations' founders were not 
scientists campaigning for research funding and institutional 
3 independence over a resistant cadre of agriculturists. 
Krohn and Wolf Schafer, "Origins and Structure of 
Agricultural Chemistry," in Perspectives on the Emergence of 
Scientific Disciplines^ edited by Gerald Lemaine gt. al. 
(Chicago: Aldine, 1976), 27-51. 
2 Margaret W. Rossiter, The Emergence of Agricultural 
Science; Justus von Liebig and the Americans. 1840-1880, 
(New Haven and London: Yale University Press, 1975); E. John 
Russell, A History of Agricultural Science in Britain, 1620-
1954, (London: Allen & Unwin, 1966), especially Chapter IV/ 
and Nicholas Goddard, Harvests of Change: The Royal 
Agricultural Society of England. 1838-1988, (London: Quiller 
Press, 1988), 87-89. 
3 The "relativization" of Liebig's role in the agricultural 
sciences is a prominent theme in Ursula Schling-Brodersen's 
Entwicklung und Institutionalisierung der Agrikulturchemie im 
19. Jahrhundert: Liebig und die landwirtschaftlichen 
Versuchsstationen, (Braunschweig: Technischen Universitat 
Braunschweig, Abteilung fur Geschichte der Pharmazie und der 
Naturwissenschaften, 1989) . 
15 
Instead, local German farmers founded many experiment 
stations. Liebig's book was just one of many influences, 
after demands for reform and improvements in German 
agriculture had been discussed and published for decades. 
Germans' interest in agricultural science and its 
institutions had several roots. Many agriculturists became 
convinced that science could potentially yield numerous 
benefits: it could perhaps improve agriculture, help 
establish a competitive economy, and contribute to the 
strength and eventual unification of the thirty-eight German 
states. 
The purpose of this chapter is to examine the diverse 
group of Germans who, for different reasons and in different 
ways, found agricultural science to be credible and viable. 
A number of preconditions, external issues, and social, 
economic and political considerations sparked German 
excitement over the agricultural sciences, and led to calls 
for new institutions devoted to their study. Agricultural 
science's appeal in the German states in the nineteenth 
century was broadly based, and cannot be explained simply by 
looking at chemists and their scientific quarrels. Indeed, 
the issues concerning the German peasantry, the German 
reaction to revolutions in France, demands for economic and 
political nationalism, the rise of the educated middle class, 
(the Bilduncrsburgertum), the nineteenth century faith in 
science and chemistry, and the popularization of science all 
16 
contributed to the formation of these agricultural science 
institutions. 
Links between agricultural science and German 
a 
nationalism deserve special attention. Though 
agriculturists are essentially individual capitalists, many 
also embraced an ideology that linked agricultural 
improvements with national economic prosperity. Using a 
language that was politically appropriate in Vormarz Germany, 
they praised agricultural science in terms of its benefits 
for the economy and the German nation. Proponents often 
argued that preindustrial agricultural practice was outmoded, 
unscientific, and too provincial for an emerging nation-
state. Many unfavorably compared the German states' 
agriculture with that of their neighbors, particularly 
powerful Britain's, hoping to encourage a patriotic response. 
4 I should note here that Dr. Patrick Munday, author of the 
recent dissertation on Liebig, has influenced my thinking in 
this chapter. We have discussed this topic and literature 
often, and I find comments in his "Sturm und Dung," Chapter 
3, "The Foreground of Liebig's Chemistry of Agriculture," pp. 
117-142, quite useful. Perhaps the most provocative passage 
is: "The clash between Thaer's system of agriculture and the 
subsequent one mirrored the clash between German conservatism 
and liberalism. When Liebig rallied against the humus theory 
and Prussian science in 1840, he did so from what he thought 
was a universal and objective scientific perspective. In 
this way, German science was fueled, in part, by political 
zeal." (p. 133) I think it is clear that in places I have 
offered alternative interpretations, and that I have 
significantly expanded Munday's introduction to this topic. 
See E. Patrick Munday, "Sturm und Dung: Justus von Liebig and 
the Chemistry of Agriculture," (Ph.D. Diss., Cornell 
University, 1990). 
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They saw the application of science to agriculture and the 
synthesis of theory and practice as a tool of a healthy, 
modern and capitalist national economy. Estate owners, 
scientists, politicians, and various other educated groups 
also formed national organizations that prominently listed 
agricultural improvements on their programs. The history of 
the improvers' long interest in agricultural science helps 
explain why they were willing to create and support 
experiment stations in the years after 1848. 
There was, of course, nothing new in suggestions that 
agricultural improvements were necessary and might benefit 
all; these ideas are probably as old as agriculture itself. 
Books on agricultural improvements also have a long history 
in the German area. The first German-language agricultural 
text appeared in 1590, and by the eighteenth century, 
enterprising farmers could learn from a substantial body of 
physiocratic, cameralist, and Hausvater literature. These 
three approaches differed, but such books rarely encouraged 
true scientific investigations. Nor did they challenge 
prevailing cultivation methods, suggest new crops, or propose 
changing the relationship between landowners and the peasants 
who actually tilled the soil. Indeed, earlier German 
agricultural writers focused on the estate as a household: a 
pious, self-contained, inward-looking, and static institution 
18 
that had little connection with outside markets and 
circumstances.^ 
Periodic famine did not speak well for prevailing 
agricultural methods in the German area, but there were many 
obstacles to any significant changes. A brief examination of 
typical agricultural practices illustrates the problems. In 
the subsistence and non-market agricultural systems that 
prevailed in much of the German area, it was difficult to set 
aside money for improvements. The three-field system left 
one-third of arable land idle each year, while the remaining 
two-thirds were planted in grain crops with relatively poor 
nutritional value. Total average yields had not risen for 
centuries. Moreover, about one-fourth of annual harvests had 
to be saved to seed the subsequent year's crops. Due to the 
5 A minor exception is found in an anonymous article of 
1759, in which the author urged "we need a book with 
experiments" as well as groups of people willing to perform 
them, in order to accelerate agricultural improvements. See 
Anonymous, "Vorstellung des Ackerbaues nach den Grunden der 
Chemie," Oeconomische-physicalische Abhandlunaen 16 (1759); 
782-911. For historians' accounts of these developments, see 
Marion W. Gray, "From Household Economy to 'Rational 
Agriculture': The Establishment of Liberal Ideas in German 
Agricultural Thought," In Search of Liberal Germany: Studies 
in the History of German Liberalism from 1789 to the Present, 
in Konrad H. Jarausch and Larry Eugene Jones, eds., (New 
York/Oxford/Munich: Berg, 1990), 25-54/ Manfred P. Fleischer, 
"The First German Agricultural Manuals," Agricultural History 
55 (1981): 1-15/ Paul Tribe, "Cameralism and the Science of 
Government," Journal of Modern History 56 (1984): 263-284/ 
and Albion Small, The Cameralists, (Chicago: University of 
Chicago Press, 1909). Also helpful for the eighteenth 
century is W. Fleischmann, "Die moderne Landwirtschaft in 
ihrem Entstehen und Albrecht Daniel Thaer" Journal fur 
Landwirtschaft 50 (1902) : 115-139, esp. pp. 117-128. 
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high cost of iron, tools remained unimproved for centuries. 
Pastures were held in common and could not be cultivated. 
Moreover, the Flurzwana (rules that governed common fields) 
made it virtually impossible for innovators to try new crops. 
Extant social relationships, however, offered little 
opportunity for farmers to consolidate their plots or change 
cultivation methods. As a consequence, animal husbandry was 
rare, creating perennial shortages of meat, milk and manure. 
The absence of political and economic unity also hindered 
German agriculture/ countless internal tariffs restricted 
commerce, and meant that dozens of weights and measures 
confused the agricultural literature. With nearly three 
hundred sovereign territories in the late eighteenth century, 
the German area was too divided for coordinated action.^ 
Moreover, just before 1800, conditions were getting 
worse rather than better. Despite hardships, the rural 
population increased in number, creating ever greater hunger 
for both food and land; in areas where partible inheritance 
prevailed, holdings had become so small that efficient 
farming was nearly impossible. Statistical estimates show 
6 See Jerome Blum, End of the Old Order in Rural Europe. 
(Princeton: Princeton University Press, 1978), Chapters 6 
and 7; James J. Sheehan, German History^ 1770-1866, (Oxford: 
Clarendon Press, 1989), 92-100. 
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that the rural poor increased its proportion of the German 
7 population from 12 to 24 percent between 1740 and 1800. 
There were also intellectual barriers to overcome. Many 
in the German elite accepted existing social relationships as 
a matter of immutable tradition with deep religious roots. 
Pious German landowners of the eighteenth century also 
habitually rejected scientists' meddling with agriculture, 
for they believed "to attempt with impious hand to improve on 
nature, in the manner of manuring the soil, for instance, was 
a crime against God."^ Also, German universités were poorly 
funded and attended during the late eighteenth century, and 
they offered few courses for aspiring agriculturists. More 
than that, the existing agricultural science simply failed to 
answer many crucial questions, and scientists themselves 
lacked any notions of cells, elements and organic chemistry. 
Pressure for change increased following the French 
Revolution. Fears of French radicalism encouraged German 
monarchs to promote moderate legal reforms, generally 
beginning with improvements and emancipations on crown lands. 
Reform was also linked to an "Anglomania" in the northern 
German states, a belief in the superiority of anything 
7 Diedrich Saalfeld, "The German Peasantry on the Eve of the 
French Revolution," History of European Ideas. 12 (1989): 
351-362, see especially the statistics on p. 354. 
8 W. H. Buford, Germany in the Eighteenth Century, quoted 
from Munday, "Sturm und Dung," n. 27, p. 131. 
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English. Several Germans hired imported agricultural experts 
from England, or sent their sons to England to study British 
farm practices.^ Demographic trends also contributed, for a 
rising population created larger markets for agricultural 
products. It was no longer feasible, however, for most 
farmers to extend prevailing practices through drainage and 
clearing of virgin lands. Somehow, German agriculturists 
needed to increase production from the existing cultivated 
acreage. 
It was in this context that Albrecht Thaer helped to 
reform and even dismantle traditional agricultural methods. 
Thaer was trained as a physician, came to study agriculture 
as an avocation, and soon became an enthusiastic gardener and 
farmer. In 1796, King George III of England, who was also 
10 Elector of Hannover, hired Thaer as a personal physician. 
9 See Jerome Blum, End of the Old Order in Rural Europe, 
250-251; and Klaus Epstein, The Genesis of German 
Conservatism^ (Princeton: Princeton University Press, 1966), 
567-572. Epstein explains that German intellectuals admired 
the English, in contrast with French anticlericalism and 
radicalism, even before the violence of the 1790s. For 
evidence in German agricultural thinking, see H.-H. Muller, 
"Christopher Brown--an English Farmer in Brandenburg-Prussia 
in the Eighteenth Century, Agricultural History Review 17 
(1969) . 
10 The Thaer biographical literature is rather thorough, 
beginning with Wilhelm Korte, Albrecht Thaer: Sein Leben und 
Wirken. als Artzt und Landwirth, (Leipzig: Brockhaus, 1839; 
reprint edition, Hannover: Albrecht Thaer Gesellschaft, 
1975); and Volker Klemm and G. Meyer, Albrecht Daniel Thaer; 
Pionier der Aararwissenschaften in Deutschland, (Halle: VEB, 
1968). See also Emil Woermann, "Albrecht Daniel Thaer, 
(1752-1828), in Franz and Haushofer, eds., GroGe Landwirte, 
59-78; and the entire issue of the "Albrecht Thaer Tagung: 
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Upon his return to Hannover in 1798, Thaer promoted several 
important changes in German agricultural practice. First, he 
offered a fundamentally new vision of the German agricultural 
economy, by stressing the dynamics of the marketplace. 
Influenced by Adam Smith's free market capitalism, Thaer told 
farmers to think in terras of progess, competition, and 
efficiency. Thaer also followed the Smithian notion of 
"national economic theory," (National Betriebs-lehre), 
arguing that removal of restrictions on capitalist 
agriculture would benefit national welfare in general. He 
explicitly defined agriculture as a business, or Gewerbe. and 
encouraged farmers to develop complete systems of farm 
11 
management that assured profitability and productivity. 
Thaer also told Germans to learn from their British 
competitors. His first agricultural treatise, Introduction 
to the Understanding of English Agriculture, revealed its 
mission in the subtitle: "for the perfection of German 
Vortrage einer wissenschaftlichen Tagung...aus Anlali des 150. 
Todestages von Albrecht Daniel Thaer," Tagungsbericht 173, 
Akademie der Landwirtschaftswissenschaften der DDR, (Berlin; 
1979) . 
11 For connections between Thaer and the rise of Smithian 
economics in the German area, see John G. Gagliardo, From 
Pariah to Patriot: The Changing Image of the German Peasant, 
1770-1840, (Lexington: University of Kentucky Press, 1969) , 
Chapter 5, esp. pp. 130-133; Epstein, The Genesis of German 
Conservatism, 178-183; and Gray, "From Household Economy to 
'Rational Agriculture'," 40-48. Gray also notes that during 
Thaer's day, Gewerbe should be translated as "business," 
rather than "trade," "craft," or "industry". 
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agriculture." Borrowing heavily from Smith, Arthur Young, 
and others, Thaer distilled over one hundred British 
agricultural and economic writings for his German audience. 
He endorsed many of the practices of the English Agricultural 
Revolution, particularly the use of multi-crop rotations, in 
which forage crops were substituted for fallow. Thaer's 
program included expanded cultivation of potatoes, turnips, 
clover, and other forage and fodder crops, a shift from 
stall- to pasture-feeding, improved animal husbandry, 
particularly encouraging sheep husbandry and wool production. 
Thaer did not believe English agriculture could be 
transferred throughout the entire German area without 
changes. His new journal, Annalen der Niedersachsischen 
Landwirthschaft. in fact, was intended to serve only a small 
section of northwestern Germany. The introductory remarks 
illustrate Thaer's rather provincial outlook: 
One asks: why merely agriculture of lower-Saxony?— 
Germany is too large, communications are too difficult, 
the conditions and customs too heterogenous, the climate 
too varied, the agricultural language too provincial, to 
hope to supply something complete and satisfactory for 
all Germany. Much has already been written showing how 
difficult it is to excite a universal German national 
12 The complete title is Albrecht Thaer, Einleitung zur 
Kenntnlfi der enalischen Landwirthschaft und ihrer neuren 
practischen und theoretischen Fortschritte in Riicksicht auf 
Vervollkommuna deutscher Landwirthschaft fur denkende 
Landwirthe und Camera1isten^ (Hannover: Hayn, 1798). The work 
eventually included two subsequent volumes, six later 
editions, and translations into Swedish and Danish. 
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interest. We must therefore set narrow limits for 
1 13 
ourselves. 
Most of Thaer's followers agreed with the assumption 
that local agricultural conditions varied greatly; this helps 
explain their resistance to chemists' claims of expertise 
over universally valid scientific laws. Yet the German 
educated classes' increasingly nationalistic sentiments meant 
that Thaer's followers intended to apply his system to a 
larger German territory. By the mid-nineteenth century, 
Thaer's provincial view had been replaced by a rhetoric that 
placed agricultual improvements in the context of a 
nationalist program of political and economic unity. 
Thaer abandoned his medical career to teach and 
demonstrate his ideas in the German area. After teaching at 
13 Albrecht Thaer, "Vorrede," Annalen der Niedersachsischen 
Landwlrthschaft 1 (1799): iii-viii. Thaer went on to explain 
that he would have been happy to limit himself to a still 
smaller territory—the electoral Braunschweig lands. I would 
like to thank Dr. Munday for directing me to this article and 
sending me a copy. I have made only minor changes in his 
translation of the passage, from "Sturm und Dung," p. 132. I 
would note, however, that Dr. Munday should not equate 
Thaer's "lower Saxony" with the state of Hannover. The 
original reads: "Man hat gefragt: warum bloss 
Niedersachscische Landwirthschaft?--Teutschland ist zu gross, 
die Verbindungen sind zu schwer, die Verfassungen und 
Gebrauche zu heterogen, das Klima ist zu verschieden, die 
Ackerbau-Sprache zu provinzial, als dass man fur ganz 
Teutschland etwas nur einigermassen vollstandiges und 
befriedigenes zu liefern hoffen durfte. Es haben es schon 
viele Blatter erfahren, wie schwer es sey, ein allgemeines 
teutsches National-Interesse zu erregen. Wir musten [sic] 
uns daher eine engere Granze setzen." Woermann, "Albrecht 
Thaer," pp. 64-65, also included helpful comments. 
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the agricultural society at Celle, Thaer was induced by 
Prussia's government to establish an agricultural academy and 
model farm at the Moglin estate in Brandenburg in 1804. In a 
small way, Thaer's hiring suggests that the Prussian 
government's response to the Napoleonic crises included a 
commitment to agricultural improvements and capitalistic, 
free market economics. Thaer's Moglin academy became home 
for his "rational agriculture, " clearly the dominant doctrine 
in German agricultural science and education in the 
generation before Liebig. 
Rational agriculture, briefly summarized, was based on 
systematizing every aspect of estate management. Like the 
neohumanists who shaped German university curricula in this 
period, Thaer defined his task broadly. For him, science was 
just one of the tools necessary for mastering agriculture, 
chemistry was just one of the sciences. Yet he believed that 
agriculture was simply too complex for a scientist to 
understand all of its variations through indoor experiments. 
Instead, Thaer believed farmers could learn rational 
techniques of estate management through outdoor 
demonstrations, comparative trials, and simple experience. 
Thaer demanded that scientific theory be taught and studied 
in connection with agricultural practice. 
14 See for example Thaer's Leitfaden zur allaemelnen 
landwirthschaftlichen Gewerbs-lehre. (Berlin: 
Realschulbuchhandlung, 1815; reprint edition, Hannover: 
Albrecht Thaer Gesellschaft, 1967), pp. 150-151. 
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Thaer also endorsed peasant emancipations, not for 
humanitarian reasons, but because he believed serfdom was a 
brake on agricultural efficiency, profits and improvements. 
In order to implement the English agricultural system, Thaer 
believed, Prussians also needed to copy England's social 
structure. Prussia granted its initial decrees of serf 
emancipation in 1811; most German states had issued similar 
decrees by 1832. Historians have certainly exposed the flaws 
of these reforms, focusing mainly on their ominous 
repercussions for the peasantry. Yet two important points 
remain, namely that the reforms allowed many German 
agriculturists to shift to a capitalistic market economy 
without losing their dominant position in society, and they 
permitted middle class investors to enter agriculture in 
search of profits. For prosperous farmers, science's 
promises of new ideas matched closely their own interests in 
15 
rational, efficient, and intensified agricultural practice. 
15 The large literature on the Prussian reforms includes 
useful studies by Walter Simon, The Failure of the Prussian 
Reform Movement. 1807-1819, (Ithaca: Cornell University 
Press, 1954); Hanna Schissler, PreuBische Aqrargesellschaft 
Im Wandel: Wirtschaftllche. aesmllschaftliche und politische 
Transformationsprozesse von 1763 bis 1847, (Gottingen: 
Vandenhoeck & Ruprecht, 1978); and Robert Behrdahl, The 
Politics of the Prussian Nobilitv; The Development of a 
Conservative Ideology, 1770-1848, (Princeton; Princeton 
University Press, 1988). See Gregory W. Pedlpw, The Survival 
of the Hessian Nnhilityr 1770-1870, (Princeton:' Princeton 
University Press, 1988), especially Chapter 7, for useful 
information about a degree of liberalism among Hessian 
nobles. 
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These ideas remained compelling throughout the early 
nineteenth century. Just as German agriculturists accepted a 
moderate degree of peasant emancipation, they also 
facilitated a gradual implementation of scientific 
agriculture. A period of increasing commodity prices and 
land values also encouraged creativity and intensified 
production. A common thread links these circumstances: 
German landowners saw reforms and innovations in terms of 
their economic and political value. As long as they 
controlled agricultural science, the gradual synthesis of 
theory and practice promised greater profits for the nobility 
and owners of non-noble estates. In brief, reforms from 
above reduced the threat of revolts from below, while they 
improved the aristocracy's opportunities to increase wealth 
and maintain power over rural society. 
Thaer•s Môglin academy and similar schools were very 
influential in early nineteenth century German agriculture. 
Their purpose was to educate sons of the elite for 
bureaucratic positions, or to provide training for future 
managers, leaseholders or owners of larger estates. Most 
16 Behrdahl, The Politics of the Prussian Nobility, stresses 
that conservative nobles hoped to limit the full implications 
of Thaer's call for capitalistic, laissez-faire economics, 
and pushed instead for cautious reforms that permitted them 
to continue their "paternalistic" rule over the'peasantry, 
Epstein, The Genesis of German Conservatism, p. 182, 
describes Thaer as "the special bête noir of all defenders of 
the traditional order of the Prussian rural society." 
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academies were outfitted with a complete estate, where 
students could work on and study from both model and 
experimental farming systems. They typically offered two-
year curricula that included coursework in a variety of 
disciplines. 
German agricultural authors and educators also advocated 
science as a tool for agricultural improvement in the early 
nineteenth century. These teachers have often been 
portrayed, particularly by Liebig, as obsolete schoolmasters 
who inhibited scientific education and progress. To be sure, 
they lacked Liebig's great faith in science and chemistry, 
and they generally viewed chemistry as one of many ancillary 
sciences, or Hilfswissenschaftenf that benefitted farmers. 
Nonetheless, many of these teachers vocally endorsed 
scientific agriculture long before Liebig's treatise 
appeared. Their works contributed to the increasing 
enthusiasm for agricultural chemistry in the German lands, 
and, in the 1850s, several helped to establish the first 
German experiment stations. 
Like most educators of the era, the academies' directors 
and teachers published textbooks and journals to supplement 
their incomes and to encourage students to attend their 
schools. While it is not surprising that these publications 
boasted of their school's offerings, it is significant that 
they also stressed the political value of science and 
chemistry in agriculture. One example is the 1828 text. 
29 
Theorle des Ackerbaues f written by Max von Schonleutner of 
Bavaria's agricultural academy. Schonleutner had been a 
Thaer student, and in 1810 established a school on state 
lands at Weihenstephan based explicitly on the Moglin model. 
In his text, Schonleutner suggested that it was "noble and 
patriotic" for students to overcome their resistance to 
innovation, and to awaken a common trust in "rational" 
agriculture, "through which the progress of agriculture in 
our beloved fatherland will be given speedy and powerful 
17 
assistance." Schonleutner saw farming as a 
"systematically ordered whole," a scheme that did not exclude 
the natural sciences. He endorsed studies of the atmosphere, 
work on "agrology," or soil science, and especially praised 
chemistry, "the queen of the sciences." The educated farmer, 
Schonleutner argued, could not merely follow tradition or 
recipes for agricultural success, but must study and control 
relationships among crops, soils and atmosphere. 
17 M. Schonleutner, Theorle des Ackerbaues, nach 
physiKalischen, durch Yieljahrige Erfahjrungen gepruften 
Grundsatzen^ (Munchen: 1828), iv. The original text reads 
"edel und patriotisch" and "wodurch dem Fortschreiten des 
Ackerbaues im lieben Vatereben so rascher als machtiger 
Vorschub gegeben werden kann." For biographical information, 
see Heinz Haushofer, "Max von Schonleutner und die Entstehung 
der Schule der rationellen Landwirtschaft in Bayern," ZAA 6 
(1958): 33-38; and Carl Fraas, Geschichte der Landbau und 
Forstwissenschaft. selt dem sechszehnten Jahrhundert bis zur 
Geaenwartf (Munchen: Cotta, 1865/ reprint edition, New York: 
Johnson Reprints, 1965), 323-326. 
18 Schonleutner, Theorle des Ackerbaues, 1-4. 
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Another former Thaer student, August Gottfried 
Schweitzer, followed a similar career path and presented 
similar arguments in favor of agricultural improvements. In 
1830, he was hired to direct Saxony's new agricultural school 
19 
associated with the Tharandt Forestry Academy. 
Schweitzer's text, Ueber die Wichtiakeit des 
wissenschaftlichen Studiums der Landwirthschaft^ argued that 
farmers should turn to science in their "struggle with 
nature." He maintained that agriculturists must abandon 
their "unfortunate prejudice" that agriculture was a "trade," 
learned simply by experience. Yet Schweitzer also ridiculed 
the typical Stubenokonomen—a book farmer—insisting that the 
real scientific farmer "must have learned to farm with his 
20 
own hand." Moreover, Schweitzer recognized agricultural 
science's political and social implications. He assumed that 
farmers could produce much more food; in fact, in view of the 
rising population, they must do so. Much of the German land, 
he said, needed to be better utilized to provide society with 
adequate food and fiber. Surely it was against God's will, 
he continued, that people were hungry and thirsty. Science 
was the means to achieve the needed improvements. "The state 
19 See Julius Adolf Stockhardt, "Zum Andenken: A. Gottfried 
Schweitzer's und C. Leberecht Krutzsch's," QA 7 (1861): 3-4. 
20 August Gottfried Schweitzer, Ueber die Wichtiakeit des 
wissenschaftlichen Studiums der Landwirthschaft. 
(Dresden/Leipzig: Arnold, 1830), 7. 
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has a duty," Schweitzer concluded, to promote the scientific 
• approach to agriculture. Finally, Schweitzer's language also 
reflected the rhetoric of Saxony's increasingly industrial 
economy—he contended that agriculture was not a simple 
machine that operated with only occasional tinkering, but was 
instead a science, that depended on fundamental theoretical 
21 bases. 
Friedrich Schmalz's published lecture, which might be 
translated as Attempt IlQ Answer the Question ; Xs. IL Good, ar 
M. All Necessaryf That Agriculture .la Treated Scientifically? 
also accompanied the opening of a new agricultural school. 
In 1834, Schmalz founded a new academy at Altkusthof (Vana-
Kuuste) near Dorpat (Tartu), aimed at German-speaking elites 
of the Russian Baltic provinces. His opening address, 
delivered in connection with observances for Thaer's 
birthday, explained that rational agriculture had still not 
2 2 
reached its potential. Schmalz hoped to convince farmers 
21 Schweitzer, Ueber die Michtiakelt, 3-6. 
22 Johann Friedrich Leberecht Schmalz, Versuch einer 
Beantwortunc der Frage: ist es gut, oder wohl gar nothwendigf 
dafi die I.andwirtschaft wissenschaftlich hehandelt werde? 
(Riga and Dorpat: Frantzen, 1834). I would like to thank 
Dr. Hamilton Cravens for obtaining this document for me. For 
further information on Schmalz and his institute, see L. 
Stieda, "Johann Leberecht Friedrich Schmalz," ADB^ Vol. 31 
(Berlin: Duncker & Humblot, 1890), 621-624/ Anonymous, "Das 
landwirthschaftliche Institut in Alt-Kusthof," Baltische 
Monatsschrift 49 (1907) : 234-241; and Elmar Jarvesoo, "Early 
Agricultural Education at Tartu University," Journal of 
Baltic Studies, 11 (1980); 341-355. I would also like to 
thank Dr. Jarvesoo for sending me a manuscript of his 
unpublished paper, "The Role of Tartu University and Riga 
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that scientific agriculture offered necessary political as 
well as economic benefits. In every case where scientific 
agriculture emerged, Schmalz maintained, national health 
improved. "One should think of the beneficial influence on 
the national health—which with a rising population must 
happen—if agriculture everywhere were conducted according to 
23 
scientific principles." 
To be sure, Schmalz and other agricultural eductaors 
defined agricultural science differently than chemists like 
Liebig. In their view, "agricultural science" was simply the 
study and mastery of more careful, efficient and logical farm 
practices. Schmalz and others at the academies taught how to 
adjust farm practice to local soil and weather conditions, 
rather than fundamentals of soil chemistry or plant 
physiology. Like his colleagues, he assumed no theory could 
be trusted without proof in practical experience. 
Nonetheless, Schmalz considered it important to impress 
scientists and bureaucrats that agriculturists would not 
resist innovation if they learned of its value; as he put it, 
farmers simply lacked their own microscopes. He was 
Polytechnic Institute in Introducing Rational Agriculture 
into the Baltic Provinces and Russia." 
23 Schmalz, Versuch einer Beantwortuna. 20. The original 
reads: "Man denke sich, welchen wohlthatigen Ei'nfluft auf den 
Nationalwohlstand, auf die Volksvermehrung es haben muftte, 
wenn uberall die Landwirthschaft nach wissenschaftlichen 
Principien betrieben wurde." 
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particularly impressed by scientific discoveries made in the 
1830s: 
Plant physiology has, with the help of chemistry and 
physics, made great improvements in recent years and it 
is very surprising... to find the extent to which the 
investigations made by ...chemists in laboratories, the 
truths discovered on the small scale by drops and with 
microscopes, agree exactly with the experiments made on 
the large scale by farmers, foresters, and gardeners, 
and how easily the causes and effects of many common 
24 
experiences can be explained. 
Efforts to improve German agriculture came from 
scientists as well. Sigismund Friedrich Hermbstâdt, a 
professor of physics, pharmacy, and various branches of 
technical chemistry, was best known. Hermstadt was clearly a 
progressive thinker—he admired both the French Revolution 
and the new French Lavoisian chemistry, and connected both 
phenomena with the need to reform the Old Order in the German 
25 
area. Hermbstâdt's Archiv der Agriculturchemie, which 
24 Friedrich Schmalz, Theorle des Pflanzenbaues mit 
Beispielen aus der Erfarhrung im GroBen erlautert und 
bestatigtf (Konigsberg: Bornt, 1840), 2. The text reads: 
"Die Pflanzenphysiologie hat mit Hûlfe der Chemie und Physik 
in den neueren Zeiten groBe Fortschritte gemacht und es ist 
sehr uberraschend...wie in den Laboratorien den 
Chemiker...durch angestellte Untersuchungen mit Tropfen und 
mit dem Mikroskop aufgefunden Wahrheiten genau mit den im 
GroBen—vom Landwirthe, Forstmann und Gartner gemachten 
Erfahrungen ubereinstimmen und wie leicht sich Ursache und 
Wirkung mancher dem Praktiker vorkommenden Erscheinung 
dadurch erklaren lassen." 
25 Concerning Lavoisier's chemistry, for example, he said 
"Why is there so much opposition to something which is based 
purely on fact, and why are there so many violent attempts to 
keep hidden the great truths which lie covered under these 
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first appeared in 1804, was the first German journal to 
devote full attention to the agricultural sciences. In his 
introductory message, Herbmstadt explained that German 
farmers needed access to recent discoveries published in 
foreign journals, and that the physical sciences were about 
to offer many improvements to agricultural practice. 
Hermbstadt also connected agricultural science with a 
healthier German nation: "Soon one will be forced to admit, 
that Germany, and especially the royal Prussian state, will 
become a model for other states, [due to] the perfection of 
all branches of its agriculture."^^ 
facts?" See Hans-Georg Schneider, "The 'Fatherland of 
Chemistry',: Early Nationalistic Currents in Late Eighteenth 
Century German Chemistry," Ambix 36 (1989): 14-21, here p. 
18. See also Hans-Georg Schneider, "The Threat to Authority 
in the Revolution of Chemistry," History of Universities 8 
(1989): 137-150, esp. 144. It is also noteworthy that the 
journal's first issue included an article by Lavoisier— 
described as a "martyr" of the French Revolution—which 
discusses the need for more systematic and chemical analyses 
of soils and land values. See Anton Lorenz Lavoisier, 
"Résultat ûber einige Versuche in der Landwirthschaft, und 
Bemerkungen ûber ihr VerhaltniG mit der politischen 
Oekonomie," Archiv der Aariculturchemie 1 (1803/1804): 121-
136. For biographical information see Karl Hufbauer, 
Formation of the German Chemical Chemical Community^ (1720-
1795), (Berkeley: University of California Press, 1982), 
esp. pp. 210-212. 
26 Sigismund Friedrich Hermbstadt, "Vorbericht," Archiv der 
Aarinnltiirrhemie ffir rienkende T.andwirthe 1 (1803-1804) : ix-
xii, here p. x. Munday, "Sturm und Dung," 134-135, has 
stressed that Hermbstadt's use of foreign journals makes him 
an internationalist; I maintain that his interest in 
improving German and Prussian agriculture and economies shows 
elements of nationalism. The original reads: "...und bald 
wird man eingestehen mussen, dali Deutschland, insbesondere 
der Konigl. Preussische Staat, in der Vervollkommung aller 
35 
Hermbstâdt's journal complemented Thaer's concurrent 
work. Both men saw links between science and agriculture, 
though they stressed different aspects—Thaer included 
chemistry among the many tools that could make a farm more 
rational and more efficient, while Hermbstâdt showed a 
greater and more explicit faith in the physical sciences' 
potential to improve the agricultural economy. While Thaer's 
writings stressed the maximization of manure collection, 
Hermbstâdt"s journal was perhaps the first in the German 
27 lands to promote artificial fertilizers. Hermbstâdt's 
Archiv der Aarlkulturchemie also fostered technical and 
industrial agriculture, evident in its numerous reports on 
2 8 distillation and the chemistry of potatoes and sugar beets. 
Indeed, nothing was more symbolic of the shift to commercial, 
capitalistic, industrial and scientific agriculture than the 
2 9 quick acceptance of root crops on North German estates. 
Zweige der Landwirthschaft, anderen Staaten ein Muster 
darbieten wird." 
27 See for example [Hermbstâdt], "Untersuchung der Frage, 
was ist Dunger? was wirkt derselbe beym Ackerbau? und welche 
Mittel konnen als Surrogate des natûrlichen Dûngers mit 
Zuversicht angewendet werden?" Archiv der Aarikulturchemie 
fiir denkende Landwirthe 1 (1803/1804) : 71-85. 
28 My comments here are based on Sigismund Friedrich 
Hermbstâdt, "Vorbericht," Archiv der Aarlculturchemie fur 
denkende Landwirthe 3 II (1807-1808): v-vi.; and a perusal of 
the Archiv's tables of contents. 
29 See Volker vom Berg, Detlef Hofmann and Jurgen 
Heisterkamp, "Der Zuckerrubenbau unter dem EinfluB der 
Fruhindustrialisierung," ZAA 20 (1972): 198-213; and John A. 
Perkins, "The Agricultural Revolution in Germany, 1850-1914," 
36 
Hermbstâdt's friend and colleague, the Freiberg 
Beraakademie chemist Wilhelm August Lampadius also promoted 
the utility of science in the early nineteenth century.In 
an interesting turn on the neohumanist vision of 
Wissenschaft. (often translated as scholarship), Lampadius 
noted that a large part of Wissenschaft, the 
Naturwissenschaften^ or natural sciences, were in fact 
potentially quite useful. Lampadius argued that chemistry 
could benefit mankind in dozens of ways; moreover, he noted 
that other nations were more actively pursuing the applied 
sciences. Specifically, he called for the employment of a 
"national-" or "district-chemist," a chemist employed by 
local governments, industrialists and farmers to travel among 
31 them and answer chemical questions. This idea led nowhere 
in 1833, and cannot be seen as a forerunner to experiment 
Journal of European Economic History 10 (1981): 71-118, In 
fact, sugar beet cultivation encouraged agricultural science 
studies on two levels, for not only was maximization of sugar 
yields a chemical issue, but the sugar beet also demanded 
heavy applications of artificial fertilizers. 
30 For biographical information, see Hufbauer, Formation of 
the German Chemical Chemical Community^ esp. pp. 221-223. See 
also Reiner Gross, Die Buraerliche Aarareform in Sarhsen in 
der ersten HMlfte des 19. Jahrh'underts. (Weimar: Bohlaus, 
1968), 51-52/ and Ladenburg, "Wilhelm August Lampadius," ADB. 
Vol. 17, (Berlin; Duncker & Humblot, 1883), 578-579. 
31 Lampadius, "Ueber die zweckmassige Benutzung des jetzigen 
Zustandes der chemischen Wissenschaft fur Menschenwohl," 
Journal fur technische und okonomlsche Chemle 15 (1832): 1-
11. See also Schling-Brodersen, Entwickluna und 
Institutinnalisiernna der Aarikultnrnhemie. 130-131. 
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stations; nonetheless, it suggests that the issues of 
nationalism and economic development contributed to 
agricultural science's appeal and necessity. 
Lampadius also stressed agricultural chemistry. 
Lampadius popularized theories on commercial mineral 
fertilizers, and developed his own commercial fertilizers, 
including a carbon disulphide preparation made from native 
brown coal. Along with others, he warned of foreigners' 
success in exploiting domestic resources as artificial 
fertilizers, at a time when German farmers saw barnyard 
manure as the only fertilizer. The issue was inflamed by 
persistent rumors that British merchants travelled to German 
battlefields at Leipzig and elsewhere, callously digging up 
bones for export to British markets. Lampadius's boast— 
"through countless experiments I am able to give to Saxony 
two new mineral fertilizers"—further suggests that the 
rhetoric of nationalism and economic development fueled a 
32 
widespread interest in the agricultural sciences. 
Carl Sprengel was another significant Vormarz German 
agricultural chemist. Though relatively overlooked during 
32 W. A. Lampadius, Die Lmhre von der mtnmralischen 
Dunamltteln. mit besonderer Rucksicht auf Herrn Dr. Sprenoels 
neuere Analyssen der Pflanzen und Bodenarten. so wle nach 
eigenen Erfahrunaen besonders fur rationelle Landwirthe 
bearbAîtet. (Leipzig: Earth, 1833), p. ix. The text reads: 
"...nur durch zahlreiche Versuche gelang es mir, Sachsen zwei 
neue mineralische Dungemittel, das Halsbruckner Dungsalz und 
die schwefelhartige Braunkohlerde zu geben." 
38 
the century of Liebig hagiography, Sprengel has received 
33 
considerable attention recently. A former Thaer student, 
Sprengel may be seen as a bridge between Thaer and Liebig, 
for though he never relinquished Thaer's humus theory nor its 
vitalistic assumption that nutrients come directly from 
decayed plant and animal life, he did accept minerals as 
essential components of plant nutrition. 
Moreover, Sprengel was another chemist who saw science 
applied to agriculture as important not only for farmers, but 
also for the state. In 1830, as a chemist at the University 
of Gottingen, he urged Hannover's government to establish an 
"institute for experimental enterprises." Hannoverian 
officials remained unconvinced, and tabled his request. 
Sprengel then moved to the Carolinium Collegium in 
Braunschweig, where he convinced the duchy's government to 
33 Schling-Brodersen's work, Entwickluna und 
Instltutionalisieruna der Aarikulturchemie^ esp. pp. 28-41, 
correctly and carefully argues that Sprengel established the 
mineral theory of plant nutrition long before Liebig. It is 
less clear, however, if Sprengel's conclusions had much of an 
impact. Munday, "Sturm und Dung," pp. 135-139, forcefully 
argues that Sprengel was ignored. That seems questionable, 
however, not only because contemporary agriculturists such as 
Schmalz and Beckedorff endorsed Sprengel's contributions, but 
also in view of published responses to Sprengel by chemists 
Lampadius and Liebig. See also Peter Borscheid, 
Naturwlssenschaft. Staat und Industrie in Baden (1848-1914). 
(Stuttgart: Klett, 1976), 24-26; Ludwig Schmitt, "Carl 
Sprengel," in GroRm T.andwirte, Franz and Haushofer, eds., 
145-155; and Gunter Wendt, "Carl Sprengel und die von ihm 
geschaffene Mineraltheorie als Fundament der neuen 
Pflanzenernahrungslehre," (Diss., Universitat Gottingen, 
1950). 
39 
fund a chemistry laboratory and research plot at the 
Kreuzkloster monastery. The duchy's ministers refused to 
increase funding, however, despite Sprengels's 1838 plea that 
" t h e  n e e d  h a s  n e v e r  b e e n  m o r e  e v i d e n t  t h a n  n o w . T h o u g h  
the government's commitment to Sprengel's institute remained 
weak, its combination of indoor laboratory investigations and 
outdoor field trials appealed to many founders of the German 
experiment stations. 
Sprengel also employed the era's appropriate rhetoric 
and language to promote agricultural science as a credible 
solution to German political disunity and economic 
backwardness. A comparison of Sprengel's introductory 
remarks in each of the three journals he edited suggests that 
German intellectuals replaced provincial views with 
increasingly nationalist and internationalist ones. The 
first. Die Land- und Forstwirthschaftliche Zeitschrift fur 
Braunschweig^ Hannover^ und die anarenzenden Lander, appeared 
in 1834. As the title indicates, it was aimed at farmers and 
foresters in only a small corner of northwestern Germany; 
clearly, Sprengel hoped to fill a hole in the literature 
since Thaer's journal with a similar title ceased publication 
34 See Friedrich Giesecke's three articles, all in 
Bodenfruchtbarkeit als Fundament der Oualltatserzeuaunq; 
Festschrift zum 90-iahriaen Bestehen der Landwirtschaftllchen 
Untersuchunas- und Forschunasanstalt Ebstorf. (friiher 
Braunschweig), Friedrich Giesecke, ed., (Uelzen: Becker, 
1952). Sprengel's 8 June 1838 appeal is quoted in Wendt, 
"Carl Sprengel," 169. 
40 
in 1804. Sprengel stated that every area 900 Meile square 
might need its own agricultural and forestry journal; in 
Other words, the journals' territories were determined by 
geography, not the German political situation. He also 
promoted the agricultural sciences, saying farmers "could not 
forget" that science was essential for the perfection of 
35 
agriculture. 
After two years of disappointing success and sales, 
Sprengel's journal was revamped in 183 6. The new version was 
aimed at the entire German agricultural audience, a change 
that necessitated a new title: Annalen der deutschen 
Landwirthschaft. The primary emphasis, he explained, would 
be on science, for that was the real hole in the literature; 
few other agricultural journals, he explained, devoted 
37 
adequate attention to scientific issues. Nonetheless, 
that journal failed by 1839, when Sprengel was apparently 
35 Carl Sprengel, "Vorrede," Land- und Forstwirthschaftliche 
%Aitsrhrift fur Braunschweig. Hannover, und die anarenzAnden 
Lander 1 (1834): iii-viii. In this case, the German area 
would need approximately 13 agricultural journals (based on 
11,500 sq. MeilBf a figure seen in another contemporary 
essay. One Rhenish Melle= 4.63 English miles). 
36 Eduard Vieweg to Carl Sprengel, 10 December 1834, Vieweg-
Archiv, makes clear the publisher's frustration with the 
journal's size, costs and poor sales. I thank Dr. Munday and 
Use Dobslau of the Vieweg Verlagsgesellschaftarchiv, 
Wiesbaden, for providing me copies of the Sprengel and Vieweg 
correspondence. 
37 Carl Sprengel, "Vorwort," Annalen der Deutschen 
Landwirthschaft 5 (1836) : iii-vi. 
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forced to leave Braunschweig and take a new position with the 
3 8 
agricultural society in Prussian Pommerania. 
When Sprengel introduced his third journal in 1840, the 
Allaemeine Landwirthschaftliche Monatsschrift, his 
perspective had apparently shifted again, this time to an 
internationalist one. The editor promised to collect and 
disseminate information from German, Belgian, English, 
French, and Italian agricultural journals, with an emphasis 
on the agricultural sciences and the activities of farmers' 
organizations. The articles would not be uncoordinated, he 
promised, but would soon build an "ever more complete whole." 
The Sprengel case is instructive, because it suggests that 
German agricultural scientists gained confidence in their 
work, and saw its nationalist and internationalist 
implications, even before Justus Liebig's classic appeared 
later in 1840.^^ 
The budding interest in German science and agricultural 
improvement also found support in two important annual 
congresses. At a time when the German political situtation 
precluded uniform agricultural policies and prevented common 
research agendas, independent organizations and congresses 
38 See Munday, "Sturm und Dung," 136-139. 
39 Carl Sprengel, "Ankundigung," Allaemeine 
Landwirthschaftliche Monatsschrift 1 (1840): 3-8. Sprengel's 
newest journal first appeared in April 184 0, Liebig's 
Chemistry and Its Applications to Agriculture and Physiology 
appeared in August 1840. 
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fostered new political and economic ideas. A "growing self-
consciousness" of the German middle class also contributed to 
such organizations, for the bourgeoisie, not the nobility, 
dominated these organizations. Historians have noted that 
these groups served political functions as well. Under the 
German Bund's rules, particularly after Metternich's Carlsbad 
Decrees appeared in 1819, censorship was widespread and many 
political groups were prohibited. In this situation, 
cultural and intellectual organizations may have served as 
forums for debates and discussions that were suppressed by 
university and press censors. Broadly speaking, cultural and 
professional organizations developed as alternatives for more 
openly political expressions of nationalistic 
40 
consciousness. 
The Congress of German Scientists and Physicians, 
(VDNA), founded in 1822, also promoted scientiifc 
investigation with a rhetoric of national unity and economic 
development. Founded in 1822 by Lorenz Oken, the VDNA became 
40 My analysis is based primarily on R. Hinton Thomas, 
Liberalism, Nationalism, and the German Intellectuals (1822-
1847) : An Analysis of the Academic and Scientific 
Conferences of the Period, (Westport CT: Greenwood Press, 
1975; original edition, Cambridge: Heffer, 1951); and Dieter 
Duding, Organisierter gesellschaftlicher Nationalismus in 
Deutschland (1808-1847): Bedeutung und Funktion der Turner-
und Sangervereine fur die deutsche Nationalbewegung. 
(Oldenbourg: Mûnchen, 1984). Helpful comments -also in Robert 
E. Schofield, "Histories of Scientific Societies: Needs and 
Opportunities for Research," History of Science 2 (1963): 70-
83. 
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a model for several other German intellectuals' organizations 
as well as a model for scientific societies in England and 
the United States. Oken saw issues in German science in 
nationalistic terms: he feared that German science lagged 
behind that of other European nations, and the German states' 
lack of unity was their foremost handicap to further 
development. The Congress's primary purpose, then, was to 
bring together annually scientists from all German states, 
gathering at a different meeting site each year. Conscious 
of the bourgeoisie's role in the future Germany, Oken 
believed that intellectuals could serve as a intermediary 
between nobles and peasants. Elements of political 
liberalism were also evident, for VDNA meetings included 
agitation for religious freedom, and implemented open-door 
policies and the notion of one-man, one-vote long before such 
notions were widespread. 
41 See Heinz Degen, "Lorenz Oken und seine Isis um die 
Grundungszeit der Gesellschaft Deutscher Naturforscher und 
Arzte," Naturwissenschaftliche Rundschau 8 (1955): 180-189, 
esp. p. 181; Pieter Smit, "Lorenz Oken und die Versammlungen 
Deutscher Naturforscher und Arzte: Sein Einfluft auf das 
Programm und eine Analyse seiner auf den Versammlungen 
gehaltenen Beitrâge," in Wege der Naturforschuna, 1822-1972, 
im Spiegel der Versammlungen Deutscher Naturforscher und 
Arzte, Hans Querner and Heinrich Schipperges, eds., 
(Heidelberg/New York: Springer, 1972), 101-124, esp. p. 102; 
and Thomas, Liberalism. Nationalism, and the German 
Intellectuals, 36-39. 
44 
The VDNA also contributed to the budding interest in 
promoting German science. One delegate's remarks late in the 
1820s makes that point explicitly: 
[In the past] men regarded the inquisition of nature as 
a pleasant but useless employment...[but] they have, of 
late years, become every day more convinced of its 
influence upon civilization and the welfare of 
42 
nations. 
Delegates believed scientists had a role in uniting the 
German nation, as a remarkable speech during the 1836 meeting 
at Jena suggests. The speaker, apparently D. G. Kieser, 
saluted the Congress for uniting delegates of the "icy North" 
and the "sunny South." He then commended the part the 
sciences played in bringing Germans together, "as the 
universities and the scholarly academies of all German lands 
forget the political divisions of their people and ignore 
their differing social backgrounds."^^ The scientists' 
42 Quoted in Sheehan, German History^ 1770-1866, p. 805. 
Remarkably, Sheehan provides no citation, so details 
concerning the author, date, or original text are not 
available. For a good introduction to the enthusiasm for 
science in the ninteenth century, see David Knight, The Age 
of Science; The Scientific World-View in the Nineteenth 
Century, (Oxford/New York: Basil Blackwell, 1986), pp. 2-8. 
43 [D. G. Kieser?], "Eroffnungsrede," in Amtlicher Bericht 
uber die Versammlnna Dentscher Naturforscher und Arzte zu 
Jena Im September 1836, D. G. Kieser and D. J. C. Zenker, 
eds., (Weimar: Voight, 1837), 42-47, here p. 46. The 
original reads: "...wenn Universitaten und gelehrten 
Academieen aller deutschen Lander, die politische Trennung 
der Volker vergessend und die Stammverschiedenheit nicht 
achtend." 
45 
congress, he explained, could lead the era's blooming 
interest in the sciences, since it was tied to no city or 
state. He closed with his hope that Germany should lead the 
sciences, ahead of all other nations. 
The 1836 meeting also featured Carl Friedrich Groh's 
speech "On the Organization of Agricultural Institutes 
throughout All of Germany." Groh, a physician from Nossen in 
Saxony, asserted that it was time to awaken farmers' interest 
in science. "What could be a more timely and appropriate 
goal for our institution to set," Groh questioned, "than the 
fusion of the sciences with the agricultural trades and 
4 4 public health?" Groh proposed a network of some 200 local 
agricultural unions, each led by ten to forty of the largest 
estates in a district. Local unions could encourage 
scientific applications through monthly meetings and group 
projects. Most significantly, Groh believed each local 
should hire a chemist, (and also use state monies to hire a 
veterinarian/physician and a natural historian), to provide 
advice and direct institutes on rural sciences. Their work 
could especially benefit agricultural industries, such as 
44 Carl Friedrich Groh, "Ueber die Organisation eines 
landwirthschaftlichen Instituts durch ganz Deutschland," 
Amtlicher Bericht iiber die Versammluna zu Jena im September 
1836, in Kieser and Zenker, eds., 58-61, here p. 59. The 
original reads: "Welch [sic] zeitgemasseren und nutzlicheren 
Zweck konnten sich aber diese Versammlungen vorstecken, wenn 
nicht der Verschraelzung der Naturwissenschaften mit den 
landwirthschaftlichen Gewerben und der Staatsarzneikunde?" I 
must again thank Pat Munday for directing me to this article. 
46 
sugar beet refineries, breweries and distilleries. Assuming 
that agriculture was the basis of human society, Groh 
suggested, "then the most successful states would be those 
that first lead the way with the example of well organized 
45 
agricultural institutes." 
Groh's proposals were not adopted, but his speech did 
influence the 1837 founding of another important Vormarz 
society, the Congress of German Farmers and Foresters (VDLF). 
Like the VDNA, the VDLF also illustrated an increasing faith 
in both nationalism and science among more prosperous German 
agriculturists.^^ From origins as a Saxon organization, led 
by the Tharand agriculturist Schweitzer, it evolved into a 
larger, aroBdeutsch organization. Wilhelm Pabst, then 
employed by the agricultural ministry in Hesse-Darmstadt, 
asked Schweitzer to help organize a new society explicitly 
based on the scientists' model. Their hopes gained 
45 Groh, "Ueber die Organisation eines landwirthschaftlichen 
Instituts," p. 61. The original reads: "unter den 
glucklichen Staaten derjenige der glucklichste sein, welcher 
zuerst mit dem Beispiele eines durchgreifend organisirten 
landwirthscaftlichen Instituts voranleuchten wollte." 
46 The major work on the Farmers' Congress is Martin 
Haushofer, "Die Versammlungen deutscher Land- und 
Forstwirthe, 1837-1872," (Diss, oec., Universitat Hohenheim, 
1969). Another important source, in which Groh's 
significance is suggested, is Heinrich Schreiber, Heinrich 
Wilhelm Pabst und seine sachsische Mitarbeiter beim ersten 
ZusammenschluR der deutschen Landwirte im Jahre 1837, 
(Leipzig: Arbeiten der Leipziger Okonomischen Societat, 
1939). See also Carl Fraas, Geschichte der Landbau- und 
Forstwirtwissenschaft, 395-403. 
47 
legitimacy among agriculturists through two additional co-
founders, Friedrich Teichmann and Wilhelm Crusius, both of 
whom were important Saxon landowners. 
The first meeting, with 145 delegates, took place in 
October 1837, in the Saxon capital, Dresden. Delegates 
announced their group's statute and objectives—their 
expressed goal was to "promote agricultural knowledge in all 
directions" among the "farmers and friends of agriculture of 
4 8 Germany and its neighboring lands." While congresses 
addressed social and economic issues affecting farmers, there 
can be little doubt that they represented interests of 
progressive and capitalistic landowners. Meetings were not 
forums for conservative ideologues tied to preindustrial 
agriculture, but for commercial farmers who endorsed a market 
economy and recognized the economic benefits of German unity. 
Speeches and open debates on a wide variety of agricultural 
issues dominated the congresses. They were supplemented by 
47 Haushofer, Versammluna Deutsche Land- und Forstwirte. 
11-14. Also helpful was Appendix 1 in Haushofer's 
dissertation, August Schweitzer's 25 January 1845 letter to 
the Saxon Interior Ministry explaining his hardships 
organizing the group. Further details in Pabst's 20 November 
1836 letter to Schweitzer, published in Schreiber, Heinrich 
Wilhelm Pabst und seine sachsische Mitarbeiter. 17-18. 
48 From the 1837 report, quoted in Haushofer, Versammlunq 
Deutsche Land- und Forstwirte, p. 13. The larger quotation 
reads; "Hauptzweck der Gesellschaft soil...personliche 
Bekanntschaft unter den Landwirten und 
Landwirtschaftsfreunden Deutschlands und seiner nachsten 
Nachbarlander, Beforderung des landw. Wissens nach alien 
Seiten hin...." 
48 
prize competitions, implement displays, banquets, balls, and 
excursions to notable local estates. These social affairs 
should not be overlooked. They brought together delegates 
from different German territories and from various social 
classes, something that was not easily achieved elsewhere in 
the German area. Though the two Thaler entrance fee 
prevented smallholders and peasants from attending, meetings 
were open to the public, and included delegates from diverse 
49 
occupations. The Congress of German Farmers and Foresters 
quickly gained status, and its annual meetings became well-
publicized forums for vigorous debates on agricultural issues 
in the German states. 
Delegates immediately recognized the nationalist 
implications of their convention; many assumed farmers could 
play a role in building the new German nation. One of their 
first projects was "A Description of German Agriculture," a 
collection of data on agricultural systems in each German 
state. During the 1837 meeting, one delegate suggested that 
distance and transportation problems necessitated the 
congress's division into two. Baden's Baron von 
Ellrichshausen's sentiments, however, swayed the convention: 
"We know only one Germany, one united fatherland and only one 
49 Haushofer's Appendix 6 analyzes the VDLF delegates by 
occupation. He lists about forty occupations, including 
eight different levels of agriculturalists. The greatest 
number, 6323 of the 28171 total delegates at 28 congresses, 
were defined as "bourgeois farmers." 
49 
Congress of German Farmers; we want nothing of a division of 
North and South.In choosing future meeting sites, 
delegates were careful to rotate among cities in North 
German, South German and Austrian lands. Members offered 
official positions to delegates from several states, not just 
the host nation. An 1838 speech by the Jena agricultural 
professor, Friedrich Gottlob Schulze, is also noteworthy. 
Its lengthy title reveals its contents: "The Significance of 
the Congress of German Farmers as a Branch of Public Affairs, 
with Particular Reference to the Promotion of the German 
S1 
Humanity and Nationality." 
From the start, VDLF founders and members expressed 
interest in agricultural science. Advertisements for the 
first meeting suggested that not only farmers, but also "all 
those active in the sciences, particularly as they are 
related to agriculture, will be welcome." Schweitzer 
travelled to Prague in 1837 to seek support from the VDNA's 
scientists meeting there. Beginning with the Dresden meeting 
in 1837, the VDLF urged resourceful farmers to conduct and 
report results of comparative tests. The 1839 congress in 
50 Quoted in Schreiber, Pabst und seine sachsische 
Mitarbeiter, n. 61, p. 37. See also pp. 20-22. The text 
reads: "Wir kennen nur ein Deutschland, ein 
gemeinschaftliches Vaterland und nur eine Versammlung 
deutscher Landwirte, wir wollen nichts von einer Trennung in 
Norden und Sudan wissen." 
51 Cited in Haushofer, Versammlung Deutsche Land- und 
Forstwirte, p. 21. 
Potsdam called for a special commission to collect and 
disseminate results. Delegates to the 1843 meeting in 
Altenburg heard Baron von Breitenbach-Ranis's report "On the 
Experiment Estate," which urged state funding for 
experimental farms. Schweitzer and Albrecht Philip Thaer, 
son of the famous teacher, were among those named to the 
commission which studied the proposal. Members concluded 
that the VDLF was particularly appropriate to organize and 
coordinate the agricultural research agenda across the German 
area; they specifically urged experimenters to concentrate on 
those tests that had general rather than local value. Though 
admitting that funds for in-depth experiments were scarce, 
the commission nonetheless proposed sixty topics for possible 
study. In 1844, a similar commission reported during the 
congress in Munich. Commissioners noted that while many of 
Breitenbach's plans seemed too demanding, they nevertheless 
demanded "most urgently" the expansion of comparative 
52 
experiments on private estates. Apparently it was this 
mandate that inspired Wilhelm Crusius, an influential Saxon 
estate owner and statesman, to establish a small chemical 
52 Haushofer, Versammluna Deutsche T.and- und Forstwirte. pp. 
54-55; and Theodor Mogling, Das Neueste im Gebiete der Land-
und Forstwirthschaft sowie deren technischen Nebenfacher, 
Oder, aedranater, systematlsch. aeordneter Auszua aus den 
Protokollen den Versammlunaen deutscher Land- und Forstwirthe 
vom Jahre 1837-1844, (Reutlingen: Carl Macken, 1846), 659-
671. 
51 ; 
53 laboratory on his Sahlis estate in 184 6. Later, Crusius 
would preside over the VDLF congress that led directly to the 
establishment of the first German experiment station at 
Môckern. 
Smaller groups, particularly farmers' unions, also 
promoted farmer-controlled agricultural science and helped 
bring agricultural reforms into local areas. In many cases, 
these new organizations assumed agricultural chemistry and 
agricultural experiment stations could provide solutions for 
the problems that ailed the German rural economy. Farmers' 
unions were typically small and local organizations, unlike 
the elitist, urban "economic" societies that were forums for 
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eighteenth-century cameralism and physiocracy. Like the 
VDNA, entrance fees limited memberships and effectively 
excluded all but those farmers who had money to invest in 
53 Haushofer, Versammlung Deutsche Land- und Forstw.icte, p. 
99. As we will see below, in 1850 Crusius agreed to transfer 
much of the funding and equipment from his Sahlis laboratory 
to the new experiment station at Môckern. 
54 See Heinz Haushofer, Die deutsche Landwirtschaft im 
technischen Zeitalter, (Stuttgart: Eugen Ulmer, 1963), 74. 
The distinction between economic societies and farmers' 
unions is explained in Friedrich Facius, "Staat und 
Landwirtschaft in Wurttemberg, 1780-1920. Zur Entstehung und 
Entwicklung der agarischen Interessenvertretung, 
Berufsorganisation und Selbstverwaltung," in Weae und 
Forschunqen in der Aarargeschichte. Festschrift zum 65. 
Geburtstag von Gunther Franz, Heinz Haushofer and Willi 
Boelcke, eds., (Frankfurt am Main: DLG, 1967), 288-313, here 
pp. 292-293. 
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agricultural improvements. The same innovative, commercial 
farmers and estate-owners who attended the Congresses of 
Farmers and Foresters also dominated the various farmers' 
unions. Moreover, German state bureaucrats recognized their 
potential; governments increasingly used farmers' unions as a 
means to implement state policy. By mid-century, as serf 
emancipations and related reforms demanded greater central 
administration, state governments helped fund farmers' unions 
as part of their program to control agricultural productivity 
and encourage modernization.^^ 
Enthusiasm for agricultural chemistry in the German area 
increased markedly after 1840, the year of Justus Liebig's 
Chemistry and Its Applications to Agriculture and Physioloav. 
Though Liebig did not initiate debates over agricultural 
55 The unions were by no means representative of all 
farmers. For example, in Saxony in the 1850s, the unions 
boasted of expanding their membership to 7000, though the 
kingdom had a rural population of 1,200,000. See Theodor 
Reuning, Entwicklung der Sachsischen Landwirtschaft in den 
Jahren 1845-1854, Amtlicher Bericht an das Konlglich 
Sachsischen des Innern, (Dresden: Schonfeld, 1856), 52-57. 
56 There is a large literature on the German farmers' 
unions, particularly in Saxony. See Reuning, Entwicklung der 
Sachsischen Landwirtschaft ^ 52-57. For Prussia, see L. 
Beckmann, "Die landwirthschaftlichen Vereine, ihre Zweck, 
ihre Bestimmung, ihr Nutzen," ALKPS 1 (1843): 221-239. For 
recent analyses, see Herbert Pruns, Staat und 
Aararwirtschaftf 1800-1866: Subjekte und Mittel der 
Agrarverfassuna und Aararverwaltuna Im Friihlndustriallsmus^ 
Entwicklung und Institutionalisierung der Agrikult 
pp. 217-219. 
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science and improvements, his influential book altered the 
issue in several ways. First, Liebig offered a fundamentally 
different interpretation of the relationship between science 
and agriculture. Liebig was not concenred with German social 
and economic issues/ in contrast to Thaer and his followers, 
who saw science as a means to answer agricultural questions, 
Liebig was a chemist who addressed chemical questions. While 
his rivals assumed chemistry was but one of many factors that 
influenced plant growth, Liebig hoped to uncover specific 
57 
chemical explanations for the science of plant nutrition. 
Liebig himself identified these distinctions in 1841 in a 
letter to his English translator, Lyon Playfair: "You know 
that I did not wish to write an 'Agricultural Chemistry,' but 
a 'Chemistry of Agriculture.' I must avoid anything bearing 
on practical agriculture."^^ Liebig did not question 
57 Munday states clearly: "there is absolutely no evidence 
that Liebig intended to solve any sociopolitical problems in 
1840." See Munday, "Sturm und Dung," pp. 14 9-150. Munday is 
refuting an argument by Krohn and Schafer, in their "Origins 
and Structure of Agricultural Chemistry," which emphasizes 
Liebig's interest in the Malthusian thesis and related social 
issues. However, there is a simple explanation for the flaws 
in Krohn and Schafer's thesis: they relied largely on 1862 
evidence, from the seventh edition of Liebig's book, to 
support their point concerning the 1840s. I have shown 
elsewhere that those concerns are more usefully applied to 
the 1860s, as they should be. See Mark R. Finlay, "The 
Rehabilition of an Agricultural Chemist: Justus von Liebig 
and the Seventh Edition," Ambix 38 (1991): 155-167. 
58 Liebig to Lyon Playfair, 14.8.1841, in Wemyss Reid, 
Memoirs and Correspondence of Lvon Playfair. (London: 
Cassell, 1899; Reprint edition, Jemimaville, Scotland: 
Pollack, 1976), p. 45. 
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assumptions about agriculture's importance, but he did 
directly challenge the notion that chemistry was merely an 
ancillary science: 
...the true foundation of all trade and industry—it is 
the foundation of the riches of states. But a rational 
system of Agriculture cannot be formed without the 
application of scientific principles; for such a system 
must be based on an exact acquaintance with the means of 
nutrition of vegetables, and with the influence of soils 
and action of manure upon them. This knowledge we must 
59 
seek from chemistry.... 
Liebig also attacked farmers' alleged disdain of science, 
though he had virtually no contact with the agricultural 
community at this time.^^ Finally, Liebig's faith in the 
universal applicability of science challenged what he 
considered the provincialism of practice. 
59 Justus Liebig, Chemistry and Its Applications to 
Agriculture and Physiology^ Fourth American Edition, 
(Cambridge: Owen, 1843), pp. xiv-xv. 
60 For attacks on botanists and physiologists, see Liebig, 
Chemistry and Its Applications, 55-57. Farmers received less 
attention in the text, but see his charge that "we may vainly 
search for one leading principle in the writings of 
agriculturists and physiologists," p. 146. See also Liebig 
to Berzelius, 3. 9. 1840, in which he says no lasting 
improvement in agriculture is possible as long as agronomists 
know no chemistry. See Jons Jacob Berzelius und Justus von 
Liebig, Berzelius und Liebig, Ihre Brlefe von 1831-1845, 
Justus Carrière, éd., (Mûnchen: Lehmann, 1898; reprint 
edition, Wiesbaden: Sandig, 1967), p. 215. 
61 Liebig's condemnation of provincialism is illustrated by 
his critique of "a North German, a South German', a Rhenish 
Bavarian pharmacy," which pharmacists only superficially 
patched up during annual meetings. Justus Liebig, "Zustand 
der Chemie in Preussen," Annalen der Chemie und Pharmacie 34 
(1840): 97-136, here p. 132. 
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Liebig's new ideas and polemical style increased 
tension between scientists and farmers in the 1840s. 
Agriculturists responded to Liebig's attacks by objecting in 
three principal ways: Liebig misjudged the agriculturists' 
alleged ignorance and indifference to chemistry; Liebig's 
faith in laboratory chemistry caused him to overlook the 
local conditions that affect plant growth in practice; and 
Liebig erred in believing that chemistry was of such 
importance in farming, that other disciplines could be 
virtually ignored. These disputes demonstrated that Liebig's 
views did not dramatically change agriculturists' position. 
Professors who led the agricultural academies and wrote the 
farming textbooks remained fully confident that their methods 
and suggestions were satisfactory. Just as before 1840, they 
saw science as potentially useful for farmers and for the 
German state. 
August Schweitzer's 1842 textbook exemplifies the public 
arguments over control of the agricultural research agenda. 
Schweitzer insisted, with some justification, that he had 
long emphasized natural science in his agricultural course at 
Tharandt's academy. Indeed, under his curriculum, economics 
62 A. G. Schweitzer, Kurzaefalites Lehrbuch der 
Landwirthschaft zum Rebrauche bei Vorlesunaen uber dieselbe^ 
2nd edition, (Dresden/Leipzig: Arnold, 1842), p. x. It is 
notable that Schweitzer said his introductory remarks were 
"not to be skipped," suggesting that responding to Liebig was 
a major reason for the second edition. 
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and management practices received less attention than many 
farmers expected. Yet he also asserted that chemistry was 
one only of several sciences which deserved study, and 
agricultural schools should not lose sight of their real 
purpose—the education of farmers. Young agricultural 
students could not and should not be forced to become full-
time chemists; they "should only learn as much in these 
fundamental sciences as is necessary to learn their 
essentials and their relationship with their chosen 
discipline." Not surprisingly, Schweitzer maintained that 
the ideal loci for further investigations were not chemistry 
laboratories, as Liebig might suggest, but agricultural 
academies like Tharandt. In brief, Schweitzer did not reject 
agricultural science; he argued that it must be taught in 
balance with agricultural practice.Schweitzer also 
asserted that Liebig would find few farmers as ignorant as he 
claimed, for German farmers already had access to numerous 
64 
"thick books" and "countless experiments." 
63 See also [A. G. Schweitzer], "Einige Betrachtungen uber 
landwirthschaftlicher Lehranstalten, deren Wesen, Zweck und 
Einrichtung," Landwirthschaftllches Jahrbuch [Tharand] 1 
(1842) : 1-13. 
64 Schweitzer, KurzaefaBtes Lehrbuch der Landwirthschaft. 
pp. xiv-xxx. Schweitzer found Liebig's blanket criticism of 
German and European manuring practices particularly 
insulting. Though Liebig praised Chinese farmers because 
they effectively collected and recycled manure,- Schweitzer 
responded that nearly all German farmers understood 
intelligent manuring practices. See also H. Bruhn, 
KurzaefaBtes Lehrbuch der Chemie. in Bezua auf die 
Landwirthschaft-. und die in nachster Beziehuna zu derselben 
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An Austrian professor of agriculture, Franz Xavier 
Hlubek, also coupled criticism of Liebig's chemistry of 
agriculture with appeals that linked agricultural 
improvements with national unity. Hlubek's call for greater 
coordination and cooperation of German agricultural unions, 
for new annual publications collecting the results of their 
research, and his praise for the VDLF, ("the most beautiful 
credit to common efforts to appear on the blessed soil of 
noble Germany"), all suggest his nationalist leanings. 
Hlubek explained that he longed for the day "when out of some 
corner of Germany, a genius will appear, able to consider the 
new experiences and discoveries with the old and trusted and 
forge them into a unity. That is my deepest desire... finally 
enabling the deep-rooted German oaks to thrive. 
Hlubek expanded these arguments in a 2-volume textbook 
published in 1846. He again applauded the national unity 
stehenden Gewerbe^ 2 Vols., (Dresden/Leipzig: Arnold, 1842). 
Bruhn's textbook for agricultural students at a Saxon 
secondary school also suggested that there could be no doubt 
regarding the farmers' need for a scientific background, 
though there was no need for them to become expert chemists. 
65 F. X. Hlubek, Die Landwirthschaftslehre in ihrem aanzen 
Umfanae nach den Erfahrunaen und Erkentnissen der 
letztverflossenen 100 Jahre; mit wissenschaftlicher Strenae 
dargestelltf 2 Vols., (Mien: Braumuller und Seidel, 1846), 
p. xxxii. The original reads: "Moge aber auch nach Jahren 
in einem Gau von Deutschland ein Genius auftauchen, der damit 
Umsicht die Sphare neuer Erfahrungen und Erkenntnisse auffaftt 
und mit Berucksichtigung der Alten und Bewahrten zu einer 
Einheit erhebt. Dies ist mein sehnlichster Wunsch...damit es 
einstens zu der tief wurzelnden deutschen Eiche heranwachsen 
konne." 
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manifested in the societies, this time extolling the Congress 
of German Scientists and Physicians. Clearly, the 
agricultural professor and the agricultural chemists had 
different visions of their mission—in contrast to Liebig's 
concern for inorganic chemistry, Hlubek reiterated his thesis 
that farmers' true objective is to maximize production of the 
"life force.Hlubek further complained that contemporary 
scientists preferred "sudden bangs" to long and tedious 
agricultural experiments. He assumed that agricultural 
research should be promoted and continued, but always under 
the farmers' control. Improved rural education, new 
agricultural journals, comparative field experiments, and 
"fundamental studies in the sciences" were suggested. 
Hlubek also scorned scientists for failing to answer 
questions that really mattered in agriculture, for the 
existing agricultural literature had not led farmers to the 
"promised land." Hlubek explained that agricultural science 
was inherently limited by the need to consider several 
disciplines and to conduct investigations over a period of 
several years. The Austrian also bluntly questioned Liebig's 
66 Hlubek, Die Landwirthschaftslehre in ihrem aanzen 
Umfanae^ pp. xi-xiii. 
67 Hlubek, Die Landwirthschaftslehre in ihrem aanzen 
Umfange, pp. xxv-xxxii. It should be apparent that Hlubek 
and many other agriculturists endorsed the groBdeustch—I.e. 
including the Austrian lands—solution to German unification. 
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piety, as Liebig's materialism seemed to require 
investigating too deeply into God's mysteries. 
Yet Hlubek's main message was not to argue that 
agricultural science was invalid, but to show that it merely 
substantiated agriculturists' own experiences and 
conclusions. He offered a long list of agricultural 
improvers from the seventeenth to the nineteenth century, 
such as Jethro Tull, J. G. Wallerius, Jean Baptiste 
Boussingault, and Carl Sprengel, suggesting that their work 
deserved as much attention as the newest Liebigian ideas. 
Hlubek saw that an integration of the "old" and "new" 
teachings was not only possible, but necessary for the health 
of the German nation. Further, he specifically argued that 
national prosperity depended on determining the real sources 
of plant nutrition. Hlubek merely disagreed with Liebig on 
the means to achieve these changes. 
By the 1840s, the popular press fueled the issues of 
German nationalism, agricultural chemistry and the utility of 
science. Articles in the liberal nationalist newspaper, 
Sachsische Vaterlands-Blatter^ suggested that science and 
68 F. X. Hlubek, Beantwortiina der wichtlasten Fraaen des 
Ackerbaues. als Nachtraa zu meiner Beleuchtuna der 
Oraanischen Chemies des Herrn. Dr. Justus Liebia. (Graetz: 
Damien und Sorge, 1842), pp. v-x. On page x the text reads; 
"Als einen schwachen Beweiss meiner Hochachtung fur einen 
Verein, welcher als die schonste Zierde des gemeinsames 
Wirkens auf dem siegereichen Bodens des biederen Deutschlands 
erscheint...." See also Mogling, Das Neueste im Gebiete der 
Land- und Fors twir thSGhaf t ,  pp .  325 -339 .  
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agricultural improvement were the tools for progress and 
freedom. "Science is the property of the Germans," a Herr 
Altenburger wrote, and could be the tool to end the 
"burdensome tutelage" of their current rulers. 
The Vaterlands-Blatter also endorsed farmers' unions and 
the Congress of German Farmers and Foresters. Arguing that 
funds invested in farming offered the best returns, the 
editors urged increased state allocations to farmers' unions 
and agricultural investigations. Saxony's unions, which 
lacked a central organization, especially needed greater 
7 0 
unity and "stronger roots" in order to be most effective. 
The 1843 VDNA in Altenburg received special praise as well. 
According to the newspaper's reporter, the farmers' meeting 
was evidence of the "breeze of the German spirit (Volkaeist)" 
among agriculturists, as well as their "care and nourishment 
of the German Volkaeist." Editors saw the Congress of German 
Farmers, with its emphasis on national cooperation among 
69 Altenburger, "Der Einfluft der Wissenschaft auf die 
politische Entwicklung der Volker," Sachsische Vaterlands-
Blatter 2 (1842) ; 373-374. Page 374 reads: "Das Eigenthum 
der Deustchen ist die Wissenschaft, die uns so weit gebildet 
und gekrâftet hat, dali uns die Fortdauer der politischen 
Bevorkommung lâJîtig wird." Other authors warned that German 
progress was hindered by the selfish states that refused to 
join the Zollverein, the trade union inspired by Freidrich 
List. See Anonymous, "Auch ein Wort iiber Deutschlands 
Einheit," Sachsische Vaterlands-Blatter 2 (1842): 277-278. 
70 Anonymous, "Welchen Antheil nimmt unser Vaterland am 
landwirthschaftlichen Fortschritt?" Sachsische Vaterlands-
Blatter 2 (1842): 133. 
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farmers' unions, its faith in the peasantry as a backbone of 
the nation, and its "incessant encouragement of the road to 
71 progess," as closely linked with an emerging German state. 
Still more Germans preached a similar interpretation of 
Liebig and utility of agricultural science. Ignaz Reska, a 
Bohemian statesman, recognized that the Germans' tendency to 
work together was an aspect of the "spirit of the age." In 
an 1845 pamphlet, he linked the benefits of cooperation with 
the decline of the aristocracy and the potential for 
72 democracy. Reska then turned to agricultural science. 
Like others, he admitted that chemistry was not always 
accurate, nor was it the only science that affected plants. 
But Reska then asked the rhetorical question, "Which way is 
73 
now best for German agriculture?" Science was the only 
possibility, he answered, for only science is certain in 
71 Anonymous, "Briefliche Mittheilungen: Leipzig," 
Sachsische Vaterlands-Blatter 3 (1843): 667-668, 673-674, 
679-680, and 684-685. My quotations are from pp. 680 and 
684. It should be noted that the last session ended with 
members signing Karl Arndt's famous nationalist song—"Was 
ist das Deutschen Vaterland." The meeting then concluded 
with an excursion—by railroad—from Altenburg to Wilhelm 
Crusius's experimental estates near Leipzig. 
72 Ignaz Reska, Welchen Nutzen aewahrt die Chemie nach ihreni 
ietziaen Standpunkte der praktischen Landwirthschaft? (Prag: 
Calve 1845), p. 15. I thank Dr. Anna Clark for providing me 
with a microfilm copy of this book. 
73 Reska, Welchen Nutzen aewahrt die Chemie?. pp. 31-33. In 
the original—Deutsche is his term and is italicised: 
"Welcher Weg nun wird fur die Deutsche Landwirthschaft der 
beste sein?" 
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nature; only science offered order, a solid foundation, and 
"positive" guidelines for farmers. Reska was especially 
impressed by Liebig's doctrines emphasizing the conservation 
of matter. As Liebig argued in his Animal Chemistry^ those 
ideas also had political implications: a nation shows 
immaturity and weakness of its Kultur with each unnecessary 
and wasteful use of energy in agriculture and industry. 
Implying that Germans were inherently more interested in the 
conservation of energy and nutrients than other 
nationalities, Reska suggested that "the most thrifty economy 
would reach its most profitable development only in 
74 Germany." 
Perhaps the most significant of Liebig's supporters and 
popularizers was Alexander Petzholdt. Beginning in 1843, 
Petzholdt and Julius Adolf Stockhardt began offering public 
lectures in Saxon farmers' unions on the value of Liebig's 
ideas. Petzholdt collected the lectures for publication, 
first appearing in 1844 as Popular Lectures on Agricultural 
Chemistry; it was soon translated into English, Danish, and 
Polish. Petzholdt's message was that Liebig's agricultural 
chemistry was essential for agriculturists; he seemed 
genuinely concerned that farmers must "learn enough to 
74 Reska, Welchen Nutzen gewahrt die Chemie?^ -pp. 33-34. 
The original reads: "eine moglichst sparsame Oekonomie 
erzielt werde, die allein in Deustchland wahrhaft 
nutzbringend zu werden vermag." 
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satisfy him that science is not to be despised." He openly 
simplified Liebig's teachings, hoping to reach a broader 
audience, so that the agriculturist might "open his mind to 
the reception of the important truths made known by the great 
7 5  
chemists of the present age." 
Demands for reform and a scientific approach in German 
agriculture came from yet another side—one of 
agriculturists' strongest critics, Friedrich List. List's 
speeches at the 1842 and 1844 VDLP conventions make this 
point clear. List, the leading German economic nationalist 
and advocate of industrialization, once called the group the 
"Congress of German Moles," and tolerated it only because he 
recognized its potential to serve as a national advisory 
council (Natlonalrat) for pan-German agricultural issues. 
But List chastised the Congress for ignoring the real 
handicaps to national agricultural development, namely trade 
and tariff issues and the threat of Zwerawirtschaft ("dwarf-
economies"—smallholdings that resulted from partible 
75 See both the German and American editions, Alexander 
Petzhoidt, Populace Vorselungen uber die Agrikulturchemie, 
(Leipzig: Weber, 1844), iii-iv; and Petzhoidt, Lectures to 
Farmers on Agricultural Chemistry, in The Farmers' Library, 
(New York: Greeley and McElrath, 1846), v-vi, 9-10, 101-102. 
A useful dedication to Liebig appears only in the German 
edition, 
76 [Friedrich List], "Die Versammlung der deut-schen Land-
und Forstwirthe," in Friedrich List: Schriften/Reden/Briefe. 
edited by Erwin V. Berckerath at al. (Berlin: Robbing, 
1927-1936), Vol. V, 617-619. 
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inheritance practices). List hoped to persuade farmers that 
Germany's future lay in industrialization and the industrial 
utilization of agricultural products. He spoke of the need 
to study the agricultural economies of other countries, 
encouraged greater specialization in agriculture, and 
stressed the value of integrating agricultural, industrial 
and trade policies. He also endorsed exporting finished 
products rather than raw agricultural materials, and 
repeatedly warned of British competition. List singled out 
Britons' awareness of the value of artificial fertilizers and 
their emphasis on animal husbandry in intensive agriculture 
77 
as a particular danger to the German rural economy. List 
may have had little direct influence on the VDLF delegates. 
By the 1850s, however, his views on the necessity of 
77 One of List's Munich two speeches is readily available, 
see Friedrich List, "Uber die Beziehungen der Landwirtschaft 
zur Industrie und zum Handel," in Friedrich List: 
Schriften/Reden/Briefe^ Berckerath &L âl. Vol. V, pp. 277-
320, see esp. pp. 279-280. For secondary accounts, see W. 0. 
Henderson, Friedrich List; Economist and Visionary, 1789-
1846, (London: Frank Cass, 1983), 200-201; Martin Haushofer, 
Versammlung Deutsche Land- und Forstwirthe^ pp. 48-51; and 
Heinz Haushofer, "Der Munchener Vortrag Friedrich Lists," in 
Aus der bayerischen Aararaeschichte, 1525-1978: Gesammelte 
Beitraae zur bayerischen Aararaeschichte von Heinz Haushofer 
zu selnem 80. Geburtstag, Pankranz Fried and Wolfgang Zorn, 
eds., (Munchen: BLV Verlag, 1986), 131-135. This essay was 
originally published in 1962. Heinz Haushofer also notes 
that List's speech was poorly received and interrupted by 
delegates, and suggests that it may have even contributed to 
his suicide in 1846. Incidentally, Heinz Haushofer was the 
father of Martin Haushofer, author of the VDLF history, and 
son of Karl Haushofer, founder of the 
conservative/nationalist school of Geopolitics embraced by 
the National Socialists in the 1930s. 
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agricultural science, intensified cultivation practices, and 
agrarian policies that fit nationalist objectives influenced 
a number of mid-century policy-makers and experiment stations 
founders. 
Nationalist thinkers also noted that the agricultural 
sciences were better developed in some foreign countries in 
comparison with the German area. In Britain, the privately-
funded Rothamsted estate dominated English agricultural 
research. Without question, John Bennett Lawes's funds and 
Joseph Henry Gilbert's research made Rothamsted exceptionally 
well equipped and productive. Several German agriculturists 
and scientists closely followed Gilbert's work, and nothing 
was more impressive than Rothamsted's continuous cultivation 
of wheat on its fields—Gilbert and Lawes had proven that 
artificial fertilizers could conquer the perennial threat of 
sterile soils. In the 1840s and 1850s, several German 
agriculturists visited Rothamsted, urging its imitation in 
78 the German lands. 
78 A few examples include: Julius Adolf Stockhardt, "Eine 
agricultur-chemische Reise," Zeltschrlft fur deutsche 
Landwirthe n.s. 3 (1852): 1-19, 33-63, esp. pp. 52-54; F. 
Crusius, "Agriculturchemische Reisenotizen aus England," CA 4 
(1858): 15-29.; Dullo, "Landwirthschaftlich-chemische 
Versuche in England," ALKPSW 1 (1861); 4; and Theodor 
Reuning, Landwirthschaftliche Briefe uber Enoland, (Dresden: 
Schonfeld, 1862). For a brief introduction on Rothamsted, 
see E. John Russell, "Rothamsted and Its Experiment Station," 
Agricultural History 16 (1942): 161-183. 
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Some enthusiasts for agricultural science raised the 
specter of foreign competition to support their agenda. 
British achievements in both the science of agricultural 
chemistry and the practice of manufacturing, marketing and 
using artificial fertilizers became prominent issues in the 
German area. For economists like List, simple economics 
justified a German response to British agricultural sciences. 
For German chemists like Julius Schlossberger, it was truly 
embarrassing that Liebig was honored in England and Scotland 
7 9 but not by his own people. Schlossberger lamented that 
relatively few Germans had noticed Liebig's agricultural 
science. Schlossberger, who studied in Edinburgh, claimed 
that the English and Scots, in contrast, had recognized that 
scientific agriculture could be an effective means to reduce 
food imports, feed a rising population, and, above all, make 
money. Schlossberger praised Scottish agricultural 
societies, and offered a very Liebigian suggestion linking 
both nationalism and agricultural science—those lands that 
export foods and grains should receive a corresponding amount 
of bone meal in return. 
79 Julius SchloiJberger, "Ueber Theorie und Praxis der neuen 
Dungmethoden," Dinalers Polvtechnisches Journal 100 (1846): 
130-147. 
80 Justus von Liebig, Justus von Liebia und Julius Euaen 
Schlossberger in ihren Briefen von 1844-1860: •Zugleich ein 
Beitrag zur Geschictite physiologischen Chemie in Tubingen. 
Fritz Hesse und Emil Heuser, eds., (Mannheim: BIONOMICA 
Verlag, 1988), 29-32. The information is taken from Hesse's 
dissertation on Schlossberger, and its summary of 
67 
Germans also followed French agricultural science in the 
1830s and 1840s. Jean Baptiste Boussingault ' s research 
estate at Bechelbronn in Alsace, (which antedated the first 
German station by nearly fifteen years) received 
international attention, particulary his research on 
nitrogen's role in plant nutrition that severely challenged 
Liebig's interpretation. Despite intense nationalism 
81 
expressed on both sides, the dispute prompted German 
chemists to pursue related research. 
There were certainly several authors who questioned the 
growing enthusiasm for scientific agriculture—and Liebig's 
Schlossberger's article in Correspondenzblatt des Kal. Wurtt. 
Landw. Verelns n.f. 8 (1845): 129-172. Liebig himself 
published an anonymous article that compared sales and 
success of his agricultural chemistry book in foreign 
countries with its smaller sales in the German states. See 
Justus Liebig, "Hochwohlgeborner Freyherr"! Die Briefe an 
Georg von Cotta und die anonymen Beitrage zur Augsburger 
Allgemeine Zeitung, Andreas Kleinert, ed., (Mannheim: 
BIONOMICA, 1979) , p. 23. Liebig contributed several 
anonymous articles to the Augsburg newspaper, enabling him to 
be heard without tarnishing his reputation. Note also that 
for some German agriculturists, the amount of money that 
Scotland's Highland and Agricultural Society spent on 
agricultural science projects was little short of amazing. 
See "Was die englischen landwirthschaftlichen Vereine zur 
Hebeung der Landwirthschaft thun," Zeitschrift fur deutsche 
Landwirthe 2 (1851): 51-52, which claims the Scottish spent 
6500 Thaler in 1850 on agricultural science projects. The 
article closed with the plea: "When will Germany ever follow 
the example!?" 
81 For instance, in letter to J. B. A. Dumas in 1842, 
Boussingault wrote "I am never so good a Frenchman as when I 
am on the banks of the Rhine; it is truly shameful that an 
evil hole like Giessen is the focal point of science." 
Quoted in Holmes, Claude Bernard and Animal Chemistry, 
(Cambridge: Harvard University Press, 1974), 42. 
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most difficult years were still ahead. For instance, 
Petzholdt's book on Liebig's chemistry received brutal 
8 2 
reviews. One critic charged that nine-tenths of current 
agricultural science was worthless; young farmers should not 
waste their "crucial adolescence" behind desks, but should 
83 learn from their fields. Another complained of 
scientists' arrogant criticisms of farmers' intelligence—of 
which there had been "an especially good supply from 
Professor Liebig in Giessen" in recent years. Like most 
agrarians, the critic believed that "agriculture is conducted 
in the giant laboratory of nature, not confined to crucibles 
84 
and retorts." 
82 See Anonymous, Review [A] of Populare Vorlesunaen uber 
Agriculturchemie by Alexander Petzholdt, Landwirthschflftliche 
Literaturzeitung 7 (1845): 437-441/ and Anonymous, Review [B] 
of Populare Vorlesunaen liber Agriculturchemie^ by Alexander 
Petzholdt, Landwirthschaftliche Literaturzeitung 8 (1845): 
125-135. The latter reviewer states: "Gentlemen! learn some 
agriculture if you are going to teach it." 
83 See for example. Anonymous, Review of Die Landwirthschaft 
als Wissfinschaft vnd die Bildung des Landwirthschaft. 
Ansichten und Munsche zunachst mit Beziehung auf Schleswig-
Holstein ausgesprochen. by Ferdinand Adolf Wilda, [(Kiel: 
Universitats-Buchhandlung, 1843)], Landwirthschaftliche 
Literaturzeitung^ 4 (1843): 105-114. I was not always able 
to determine which ideas in this article belonged to Wilda, 
and which belonged to the reviewer. The book itself is not 
available in the United States. 
84 The speaker was a minister Forke, presumably of 
Braunschweig, whose speech was quoted and rebutted in Reska, 
Welchen Nutzen gewahrt die Chemie?, 5-13, here p. 10. 
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Following the failure of Liebig's Patent Manure, such 
criticisms intensified. Convinced that ash analyses 
revealed the minerals that were necessary for plant growth, 
Liebig designed artificial fertilizers that supposedly 
matched exactly plants' needs. The manure was manufactured 
in England, and tested extensively on at least eighteen Saxon 
estates in 1845 and 1846. Nearly all experimenters reported 
disastrous results. As was later discovered, its failure was 
due to Liebig's deliberate effort to make the manure 
Insoluble, and his refusal to add nitrogenous matter to the 
formula.For many critics, the failure of Liebig's Manure 
completely justified their repudiation of chemists' approach 
to agricultural science. Friedrich Schulze, director of the 
agricultural school at Jena, rejoiced that Thaer's system had 
been vindicated. Schulze argued that there was already too 
much chemistry in the academies' curricula, and its failure 
in this case offered an opportunity for reform. Schulze's 
85 Literature on the failure of Liebig's Patent Manure is 
extensive; the topic cannot be investigated in depth here. 
Munday, "Sturm und Dung," pp. 249-262, gives a full account, 
based largely on Liebig's correspondence. See also Justus 
Liebig, An Address to the Agriculturists of Great, Britain 
Explaining the Principles and Use of His Artificial Manures. 
(London: Muspratt and Co., 1845), especially pp. 20-22. For 
evidence of its problems, see Emil Theodor Wolff, Die 
naturaestezlichen Grundlaaen des Ackerbaus. nebst deren 
Bedeutung fur die Praxis, 2 Vols., 2nd ed., (Leipzig: 
Wiegand, 1854), I, 492; Anonymous, "Dungerwesen: Versuche 
mit Liebigs Mineraldunger," Aaronomische Zeitung 2 (1847): 
34-35; Julius Adolf Stockhardt, "Ueber die Wichtigkeit der 
kunstlichen Dungemittle und die Wert- und Preisebestimmung," 
Aaronomische Zeitina 4 (1849): 378-381. 
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ally, Dr. W. Wiessenborn, added a similar observation— 
farmers felt threatened by "a new code of agriculture 
concocted in the laboratory that treats them like so many 
crazy heads. 
While the Patent Manure fiasco damaged Liebig's and 
other chemists' reputations, it only temporarily delayed the 
German interest in agricultural science that culminated in 
the experiment stations. In some respects, the German 
agricultural economy had improved significantly in the three 
decades since the Congress of Vienna. For instance, meat and 
milk production in Prussia doubled between 1800 and 1850, and 
8 7 potato production increased five-fold from 1816 to 1840. 
Yet signs of progress vanished in the late 1840s. Crop 
86 Friedrich G. Schulze, Thaer oder Lleblo? Versuch einer 
wissenschaftlicher Prufuna der Ackerbautheorie des Freiherrn 
von Liebias. besonders dessen Mineraldunaer betreffend. 
(Deutsche Blatter fur Landwirthschaft und Nationalokonomie, 
Hefte IV and V), (Jena: Frommann, 184 6), xi, xiii, xnd 22; 
W. Wiessenborn, "Conversations on Liebig's Patent Manure: 
With a Comparative View of the Theories of Thaer and Liebig," 
Farmers Magazine 15 (April 1847): 367 and 369. See also 
Anonymous, "Justus von Liebig und Friedrich Schulze, 
Landwirtschaftlich-Historische Blatter 2 (1903) : 36-37, 
87 See Rainer Koch, "Die Agrarrevolution in Deutschland in 
1848; Ursachen—Verlauf—Ergebnisse," in Die Deutsche 
Revolution von 1848/49, Dieter Langewiesche, ed., (Darmstadt: 
Wissenschaftliche Buchgesellschaft, 1983), 362-394, here p. 
365. Saxony also posted remarkable gains in agricultural 
production—wheat yields increased 411 percent, for example--
though its population nearly doubled between 1800 and 1855. 
See also Georg von Viebahn, Statistik des zollvereinten und 
nordlichen Deutschlands,. 3 Vol., (Berlin: Reimer, 
1858/1862/1868), I, 361, and II, 907, 923.; and Reuning, 
Entwickluna der sachsischen Landwirthschaft. 179-219. 
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failures, potato famines, rural unrest, and the revolution of 
1848-1849 restored the viability of agricultural science. 
Potato famine and grain crop failures of 1846 and 1847 were 
particularly ominous, and grain prices increased 110 percent 
from 1844 to 1847. In view of the fact that many German 
peasants lived on little but bread and potatoes, it is not 
surprising that riots broke out in several rural areas even 
8 8 before 1848. Peasant emigration created additional 
problems. In northern and eastern areas, the rural poor fled 
to the cities, creating what many perceived as a rural labor 
crisis. Millions of Germans simply left their homelands. 
Some 434,000 emigrated between 1841 and 1850 alone, mainly 
8 9 from the hungriest areas in southwest Germany. 
One fundamental circumstance had changed little in 
German rural society by 1848—the continued power of the Old 
88 Rolf Weber, Die Revolution in Sachsen in 1848-49. 
Entwickluna und Analyse der Trlebkrafte^ (Berlin: Akademie 
Verlag, 1970). Price increases are reported for Austria and 
Prussia in Bela Foldes, "Die Getriedepreise im 19. 
Jahrhundert, " Jahrbficher f(ir die Nati onalokonomie und 
Statlstik 84 (1905): 483-484. Rural riots appeared in East 
Prussia as well. See William J. Orr, Jr., "East Prussia and 
the Revolution of 1848," Central European History 13 (1980); 
303-331. 
89 Hajo Halborn, A History of Modern Germany, 1840-1945, 
(Princeton; Princeton University Press, 1969), p. 7. Nearly 
ninety percent of the emigrants came to the United States; 
and Bruno Moll, Der Landarbeiterfraae im Konigreich Sachsen. 
(Leipzig: Hoffmann, 1908), 8-13. Though Moll concludes that 
the "rural labor crisis" was largely a fiction,- he correctly 
adds that it was a major concern at the time. See also 
Anonymous, "Landwirthschaftlic^^ Berichte," Aaronomische 
Zeltuna 9 (1854); 269-270. 
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Order. Historians now realize that rural reforms promulgated 
by several German states in the early nineteenth century did 
not signal the dramatic triumph of liberalism and democracy, 
but fostered continued conservative and bureaucratic 
authority. Indeed, peasants and farmers themselves 
recognized that "serf emancipations" of the early nineteenth-
century were not intended to end the traditional ruling 
classes' hold on rural wealth and power. Rural reforms 
really had two distinct aspects--the abolition of individual 
servile obligations, and the elimination of communal land 
holdings, through changing land ownership patterns. In 
several German states, the first was achieved relatively 
quickly through political reforms directed by the 
governments. Land reform, however, was much more of a local 
issue, and German landowners made sure free peasants had 
little opportunity to acquire their own land. In effect, 
reforms permitted land owners to turn to more capitalistic 
production systems, by implementing intensive cultivation and 
using wage labor. The rural poor, meanwhile, freed only in 
name, evolved into a landless rural proletariat.^^ Peasants 
also complained that despite emancipation, many burdens 
remained—peasants still paid nobles for police protection, 
90 Wolfgang v. Hippel, Die Bauernbefreiuna im Koniareich 
Wiirttemberg^ 2 Vols., (Boppard am Rhein: Boldt,- 1977), I, 49-
56; and Christoph Dipper, Die Bauernbefreiuna in Deutschland. 
1790-1850, (Stuttgart/Berlin/Koln/Mainz: Kohlhammer, 1980), 
9-23. 
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paid fees for the use of mills and streams, and even for a 
Christmas fund. Hungry rural classes particularly detested 
regulations that preserved the nobility's exclusive hunting 
91 
and fishing privileges. When the opportunity arose in 
1848, German peasants demanded reform through both petitions 
92 
and violence. 
The 1848 revolutions were catalysts for further rural 
reforms. Though the 1848 revolutionaries have typically been 
identified as artisans, burghers and intellectuals, it is 
clear that rural leaders also hoped to maintain control in 
the new order that would follow. Carl Fraas, director of the 
Bavarian agricultural unions and later a founder of Bavaria's 
agricultural experiment stations, offered an extreme example. 
Fraas reasoned that since two-thirds of the population was 
tied to the land, agriculturists had more right than urban 
and industrial interests to dominate the new German state. 
91 Gunther Franz, "Die agrarische Bewegung im Jahre 1848," 
ZAA (1959): 176-183, esp. pp. 181, 189; Koch, "Die 
Agrarrevoltuion in Deutschland in 1848;" and Roland Ziese, 
"Der Kampf um die Mobilisierung der Landbevolkerung in 
Sachsen im Fruhjahr 1848," Sachsische Heimatsblatter 12 
(1966): 429-444. 
92 For a list of forty-two petitions presented to the Saxon 
Landtag demanding rural reforms, see Mitthellunaen iiber den 
Verhandlunaen des aufier-ordentlichen Landtag im Koniareich 
Sachsen. 1848/49, II. Kammer, II. Band, (25 November 1848): 
2385-2389. Nobles in the Saxon Landtag, for example, 
genuinely feared a general rural revolt. In the words of one 
lower-chamber representative, it was important for the 
government to leave a "favorable impression" on these issues. 
Members favored the removal of remaining feudal measures; 
only the question of indemnification remained. 
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In fact, Fraas called for the establishment of a new agrarian 
state (Ackerbaustaat), a government based on parish-level 
rural councils, similar to the farmers' unions. He proposed 
a number of rural improvements, calling for an end to all 
feudal obligations, stimulating rural investments, and 
limiting rural emigration. Fraas also expected the agrarian 
state to support new model farms and support education in the 
agricultural sciences. As Fraas put it : "Without being a 
Liebigian," one could admit that the traditional agricultural 
practices needed improvement. "The true agrarian state." he 
concluded, "is the only and the most correct solution for the 
93 
economic and social questions of our time." 
Other rural leaders also offered reforms that included 
calls for both German unification and greater attention to 
agricultural science. Like other interest groups, farmers 
lobbied and organized during a year of new political 
opportunities. Many agriculturists also believed they played 
leading roles in efforts for national unification, and they 
saw farmers' unions well suited for that task. To organize 
such an effort, a Congress of Representatives of the German 
Agricultural Unions convened in Frankfurt late in 1848. 
Friedrich Crusius, the prominent Saxon estate owner, was the 
chairman. Several other active VDLF participants and 
93 Fraas, "Der Ackerbaustaat und seine Forderungen im Jahre 
1848," Centralblatt des landwirthschaftlichen Vereins in 
Bayern 38 (1848): 249-251, and 289-302. 
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agricultural innovators also attended. Though differences on 
tariff issues precluded genuine unity, farmers subscribed to 
the nationalist rhetoric of the day. As one delegate stated: 
"The farmers offer their hand to their greater duty wherever 
the German tongue reigns. Whether rich or poor, whether 
large or small; agriculturists are essential, equal members 
94 
of the greater whole." 
The Congress's delegates admitted that German 
agricultural practice demanded significant changes, and they 
assumed the farmers' unions could lead the way. Some 
proposed a "seamless web" of unions, calling for an extension 
of the unions into every corner of the German lands. They 
also called for a new, 127-member national organization to 
95 
coordinate union activities. Proposed reforms included •-
94 Ernst Reventlow si âl. "An die deutschen Landwirthe!" 
Verhandlunaen des Baltischen Vereines fur Forderung der 
Landwlrthschaft^ 1848 Annual Edition, (Greifswald: Koch, 
1849), 230-236, here p. 236. The original reads: "Somit 
biete ein jeder Landwirth die krâftige Hand zum groften Werke, 
soweit die deutsche Zunge reicht.—Ob reich ob arm, ob groli 
ob klein das Land, das er bebaut; er ist ein nothwendiges, 
gleichberectiges Glied des groiien Ganzen!" See also 
Friedrich Crusius, "An die hohe Nationalversammlung zu 
Frankfurt am Main," Aaronomische Zeituna 3 (December 1848): 
690-691, who argues against protective tariffs for industry. 
For information on the tariff issues discussed at the 
Congress, see Heinrich Best, Interessenpolitik und nationale 
Integration, 1846/49. Handelspolitlsche Konflikte im 
fruhindustriellen Deutschland. (Gottingen: Vandenhoeck & 
Ruprecht, 1980), 174-179. 
95 Ernst Reventlow at al. "Entwurf der Grundzuge zu einer 
Verbindung und Centralisation aller landwirthschaftlichen 
Vereine in Deutschland," Verhandlunaen des Baltischen 
Vereines fur Forderung der Landwlrthschaft, 1848 Annual 
Edition, (Greifswald: Koch, 1849), 237-248. The proposed 
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land consolidation, drainage projects, rural credit, a shift 
to crops with industrial uses, and a single system of weights 
and measures. Delegates considered the farmers unions' work 
in agricultural science "among [their] most impressive and 
significant achievements." In May 184 9, a second Congress 
specifically called for "the improvement of agriculture and 
the establishment of research estates, as well as the 
creation of a central organ for [dissemination of] the 
unions' own practical investigations."^^ 
The turbulent 1840s preceded the establishment of the 
first German experiment stations. The Forties were more than 
the years of Justus Liebig, as a historian of chemistry or 
agricultural science might conclude; more than the years of 
idealistic and frustrated liberalism and nationalism, as a 
political historian might say; and more than the years of 
national Congress would have included 40 representatives from 
Prussia, 29 from Austria, 11 from Bavaria, 4 each from 
Wurttemberg, Saxony, and Hannover, 3 from Baden, 2 from 
Hesse-Darmstadt, and 1 each from the thirty-one other 
sovereign areas. See also Anonymous, "Kleine Zeitung," 
Aaronomische Zeituna 4 (December 1848): 62, which notes that 
no German farmer would be excluded from the new national 
unions. 
96 Anonymous, "Geschaftsbericht des engeren Auschusses des 
Congresses der Abgeordneten landwirthschaftlicher Vereine 
Deutschlands," Verhandlunaen des Baltischen Vereines fur 
Forderuna der Landwirth.qchaft 1849 Annual Edition, 
(Greifswald; Koch, 1850), 193-199, here p. 196. The 
original reads: "die Fortbildung der Landwirthschaft und die 
Einrichtingung von Versuchswirthschaften, so wie die Bildung 
eines Centralorgans fuur die von den Vereinen praktisch 
anzustellenden Versuche." 
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famine, emigration, and proto-industrialization, as economic 
and social historians might emphasize. The Forties were 
indeed all of those, and each of those factors contributed to 
the emergence of agricultural experiment stations. Liebig's 
agricultural chemistry certainly attracted attention because 
of its polemical style, and the relatively greater accuracy 
of his chemical analyses. 
Political, social and economic conditions made 
agricultural science not only pertinent but necessary and 
desirable. Promoters continually stressed that agricultural 
science was important in political and economic terms, not 
merely as a scientific discipline. By the mid-nineteenth 
cenutry, a diverse spectrum of Germans endorsed agricultural 
science for a wide variety of reasons. A number of 
agriculturists, industrialists, bureaucrats, and chemists all 
were persuaded by the rhetoric that linked scientific 
agriculture with economic prosperity and political 
nationalism. Following the German revolutions of 1848, they 
created the institutions that allowed them to test their 
assumptions. 
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CHAPTER TWO 
FARMERS' UNIONS, RURAL STATIONS 
AND THE FIELD PREACHER OF THARANDT: 
MÔCKERN AND THE EARLY EXPERIMENT STATIONS 
By mid-century, demands for agricultural science had 
reached increasingly broad constituencies, including 
agriculturalists, scientists and bureaucrats. The stations' 
founders, however, were usually estate owners or groups of 
farmers who had specific assumptions and definitions of 
agricultural science. In their early years, German 
experiment stations lacked robust funding or guaranteed state 
monies. As a consequence, stations continually struggled to 
survive on annual subscriptions sold to enterprising farmers 
and estate owners and paltry contributions from local 
farmers' unions. In return for their donations, farmers 
expected a specific kind of agricultural science— 
investigations that were promptly applicable to their own 
operations. Most inaugural experiment station projects were 
aimed at answering farmers' specific practical questions 
concerning fertilizers, soils, crops and feeds. Many unions 
hired chemists to perform simple outdoor field comparisons, 
and to monitor local fertilizer manufacturers and dealers 
against suspected frauds. Popular lectures to various rural 
organizations and tedious soil analyses also consumed much of 
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the chemists' time at the fledgling experiment stations. 
Supporters of this vision of the stations' mission explicitly 
and vigorously opposed any efforts to make the stations more 
scientist-controlled or less rural. The explanation is 
simple: at this time, no one, save a few university-trained 
agricultural chemists, wanted to support a research agenda 
that did not serve practical interests. 
The first German experiment station was established in 
1851, located at Mockern in the Kingdom of Saxony. The 
history of the Mockern station has been described elsewhere, 
and need not be readdressed in detail here. It is important 
to stress, however, that Mockern was created by and for 
agriculturists; Liebig's chemistry itsef was not the guiding 
motif or paradigm. Three Saxon men, each with a different 
goal and purpose, were particularly influential. Wilhelm 
Crusius, Julius Adolf Stockhardt, and Theodor Reuning 
represented some of the diverse interests that supported 
agricultural science in the mid-nineteenth century. These 
1 Standard sources on Mockern's history include Gustav Kuhn, 
"Geschichtliches ûber die Landwirtschaftliche Versuchs-
Station Mockern," LVS 22 (1877) : Beilage II; Ursula Schling-
Brodersen, Entwickluna und Institutionalisierunq der 
Agrikulturchemie im 19. Jahrhundert: Liebig und die 
landwirtschaftlichen Versuchsatationen^ (Braunschweig: 
Technischen Universitat Braunschweig, Abteilung fur 
Geschichte der Pharraazie und der Naturwissenschaften, 1989), 
especially pp. 139-147; and Mark R. Finlay, "The German 
Agricultural Experiment Stations and the Beginning of 
American Agricultural Research," Agricultural History 62 
(1988): 41-50. 
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three gentlemen demanded experimental institutes, not because 
of controversies among academic chemists like Liebig, but 
because of practical political and economic questions—issues 
like nationalism, foreign economic competition, industrial 
development, and the consequences of the revolutions of 1848. 
Crusius, a prominent Saxon estate owner and government 
official, was not a traditional Junker landowner, but a vocal 
proponent of Saxon economic development. Crusius helped 
bring railroads to Saxony, and also served as president of 
Saxony's oldest agricultural society, the Leipzig Economic 
Society (LOS), an organization that held an important estate 
outside of Leipzig at Mockern. In general, Crusius saw 
agricultural science as an extension of Albrecht Thaer's 
agenda/ his ties were not with the agricultural chemistry of 
the 1840s, but with a tradition of economic development and 
agricultural improvement that dated to the cameralists' 
ideology of the eighteenth century, Thaer's rational 
agriculture of the early nineteenth century, and List's 
program of national economic development. Like Thaer, 
Crusisus stressed scientific agriculture's economic value, 
and he assumed chemistry could contribute to rational 
2 
agricultural systems. 
2 For biographical information, see Anon., "Wilhelm Crusius: 
Ein deutscher Landwirth," Agronomische Zeituna 13 (10 
December 1858): 785-787; Anon., "Wilhelm Leberecht Crusius," 
Landwlrtschaftllch-hlstorische Blatter 9 (1910): 51-54; and 
B. Schone, "Wilhelm Crusius," in Sachsische Lebensbilder, 
Sachsischen Kommission fur Geschichte, ed., (Dresden: Jess, 
1930), I, 25-32. The best history of the LOS is Karl 
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Another Saxon, Julius Adolf Stockhardt, also contributed 
to the the formation first experiment station in Saxony. In 
the mid-nineteenth century, Stockhardt, not Liebig, was 
agricultural science's most vocal proponent in the German 
states, earning the title, "Field Preacher of Tharand." As 
agricultural chemist at Tharand's academy, Stockhardt claimed 
to admire Liebig greatly, yet he offered a different 
3 interpretation of agricultural chemistry. 
The two men differed more in style than substance. In 
contrast to Liebig's audience of scientific societies and 
professional chemists, Stockhardt preached to practicing 
farmers. Stockhardt explained his strategy in a letter to 
Liebig: "I went all over the world to preach the chemical 
gospel to the agricultural heathens."^ "More is learned in 
taverns than in lecture halls and churches," he explained 
Kohlsdorff, Geschichte der Leipziaer Okonomischen Societat, 
Diss., Universitat Leipzig, 1913, (Leipzig; Edelmann, 1913). 
For Crusius's praise of Thaer's ideas, see his "Vorwort," 
Aariculturchemische Untersuchunaen und deren Ergebnisse, 
angestellt und gesamme.lt bei der landwirthschaftliche 
Vei-RUChSStation der Leipziaer Okonomischen Societat. im Jahre 
1851/2f (Leipzig; Wiegand, 1852), vi-vii. 
/ 3 For biographical information, see Wolfgang Bohm, "Julius 
Adolf Stockhardt (1809-1886); Wegbereiter der 
landwirtschaftlicher Versuchsstationen," Landwirtschaftliche 
Forschuna 39 (1986); 1-7; and Otto Weinhaus et al. "Julius 
Adolph Stockhardt-Ein Wegbereiter fur die interdisziplinare 
Arbeit, die Zusammenarbeit mit der Praxis und die 
Popularisierung wissenschaftlicher Erkenntnisse," Zeitschrift 
fiir Chemie 36 (1986): 269-275. 
4 Julius Adolf Stockhardt to Justus von Liebig, 22 October 
1851, Liebig Museum Giessen, Nr. 1644. 
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elsewhere, arguing that farmers would not accept chemistry 
taught by "intellectual, domineering, nose-sneering 
schoolmasters." Stockhardt hoped to excite German farmers' 
interest in chemistry and the other sciences that affect 
agriculture, especially through travelling chemists, lecture 
5 
series, and free fertilizer and soil analyses. Stockhardt 
brought his message to Saxony and beyond with dozens of local 
speeches, articles published in the popular press, and 
portable equipment used to demonstrate chemistry before 
farmers' eyes. Also important, he was among the first German 
scientists to recognize that agricultural chemists could 
serve as "policemen" over the artificial manure industry and 
thus guard against alleged fertilizer frauds. 
Stockhardt also employed the nationalists' rhetoric to 
justify agricultural science. His 1851 essay in the 
important nationalist collection, Germania^ is a good 
illustration. He announced that the era when science served 
only scientists had passed. Instead, time had come for 
science to benefit the commonweal, for chemistry's importance 
in everyday life was becoming clearer every day, Stockhardt 
5 Julius Adolf Stockhardt, "Feldpredigt uber die Bedeutung 
der Chemie fur den Landwirth, so wie uber kunstliche 
Dungemittel, " Amtlicher Bericht ubeir die XIII. Veirsammlung 
deutscher Land- und Forstwirthe zu Magdeburg im September, 
1850. (Halle: Heynemann, 1851), 130/ Julius Adolf Stockhardt, 
"Geschichtlicher Ruckblick auf die agriculturchemischen 
Versuchsstation," Cà 11 (1865): 73; and Julius Adolf 
Stockhardt, "Das chemischen Ackersmanns funfter Morgengruli an 
seine praktischen Collegen," CA 5 (1859): 11. 
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considered faith in and application of artificial fertilizers 
a measure of national prosperity and progress. By that 
standard, however, he found a comparison between English and 
German agriculture rather "unflattering." While Stockhardt 
alleged that German farmers rejected Liebig's Patent Manure 
wholeheartedly, he asserted that British farmers had a better 
response: they asked why it failed. German agriculture 
lagged, he explained, because of the enduring split between 
science and practice. The solution, he suggested, was to 
popularize chemistry, culminating in new laboratories for 
agricultural chemistry.^ 
The third member of the informal coalition of Mockern's 
founders, Theodor Reuning, represented still another 
constituency: government bureaucrats. Reuning, the Saxon 
minister responsible for agricultural affairs, joined his 
close friend. Saxony's Interior Minster Albert Weinlig, in an 
aggressive effort to accelerate their nation's economic 
7 development. Like the economist Friedrich List, Reuning 
6 Julius Adolf Stockhardt, "Die Fortschritte der Chemie in 
Deutschland, besonders in ihrer Anwendung auf die 
Landwirthschaft," in Germania; Die Verganaenheit. Geaenwart. 
und Zukunft der deutschen Nation^ Verein von Freunden des 
Volkes und Vaterlandes, ed., 2 Vols., (Leipzig: Avenarius 
and Mendelsohn, 1851), I, 473-490. See also Julius Adolf 
Stockhardt, "Feldpredigt uber die Bedeutung der Chemie fur 
den Landwirth," where he compares British and German 
attitudes toward agricultural science, and implies that 
fertilizer utilization can be a measure of national health. 
7 The published Weinlig letters reveal that Reuning and 
Weinlig were close freinds. Weinlig also corresponded with 
Crusius and Stockhardt. See Albert Christian Weinlig in 
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viewed agricultural affairs in terms of their pertinence for 
industrial and trade policies. Free trade among the German 
states and improved transportation systems were also part of 
their formulae. Several circumstances demanded that Saxony's 
farmers produce more food from their existing farms—the 
nation's industrializing economy, its lack of territory for 
extending cultivation, its shortage of rural labor, and its 
desire to compete with Britain for international markets. 
Reuning's program of intensified agricultural practice called 
for increased grain production through the use of artificial 
fertilizers. Even more significant, Reuning viewed livestock 
as a key to national food supplies, (unlike contemporaries 
who saw livestock as merely a source of manure), and thus 
organized programs to improve Saxon livestock breeding and 
nutrition. To achieve these goals, Reuning assumed the rural 
economy required greater state intervention and more 
0 
attention to agricultural science and its institutions. 
Reuning and the Saxon government put these notions into 
practice after the 1848 revolutions. First, the Interior 
Briefen von und an Ihn, Siegfried Moltke and Wilhelm Steida, 
eds., (Leipzig: Deutscher Verlag, [1931]). 
8 Friedrich List, Das nationale System der politischen 
Oekonomie. in Friedrich List's qesammelte Werken, Ludwig 
Hauser, ed., (Stuttgart and Tubingen: Cotta, 1850), Vol. 
III. See also Theodor Reuning, "Ueber die Verhlnderung des 
Mangels an Brodgetriede, inbesondere durch offentlich 
Maginizirung," Archiv der Politischen Oekonomie und 
Polizeiwirthschaft n. f. 6 (1847): 137-166, here p. 140. 
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Ministry centralized and coordinated Saxony's agricultural 
unions. A new directing board, the Landesculturrat, created 
in 1850, supervised all farmers' union activities. The 
Ministry appointed Reuning as the board's director, and he 
directed a network of some 120 local farmers' unions.^ In 
1850, the Landtag passed a measure that increased state 
support for agriculture by some 267 percent—from 6000 Thaler 
to 16000 Thaler annually, admitting that "the determination 
of the desired sum was based in part on the experiences of 
1847 and 1848. 
Soon thereafter, Reuning contacted both Crusius and 
Stockhardt to plan Saxony's new agricultural science 
institution. Stockhardt convinced him that the academy at 
Tharand, because of its hilly terrain and inconsistent soil 
type, was not suited for the desired facility. Reuning then 
approached Crusius, explaining that because of its corporate 
ownership, the LOS estate at Mockern was better suited for a 
public function than Crusius's private estates. By 19 
October, 1850, the principles finalized experiment station 
9 Reuning, Entwickluna der Sachsischen Landwirthschaft, 14. 
For biographical information on Reuning, see Herbert Ponicke, 
"Dr Theodor Reuning, der Pionier der sachsischen 
Landwirtschaft," Neues Archlv fur Sachsische Geschichte 56 
(1935); 169-200; and B. Schone, "Theodor Reuning," in 
Sachsische Lebensbilder^ Sachsischen Kommission fur 
Geschichte, ed., (Dresden: Jess, 1930), I, 333-344. 
10 Anonymous and untitled report, in Mittheilunaen uber die 
Verhandlungen des Landtages, II. Kammer, 1850/1851 Session, 
48th Meeting, (25 November 1850): 916. 
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plans. The Landesculturrat agreed to pay the director's 
salary, provide funds for living expenses, and supply 
chemicals for the laboratory. Crusius, meanwhile, donated 
the use of the LOS estate, its stalls, as well as the 
services of its leaseholder, Wilhelm Bâhr. 
The station's first statute, adopted in 1852, 
illustrates what the Saxon agricultural leaders had created. 
Their self-proclaimed goal was to "contribute to a broadening 
of the knowledge of agricultural enterprise, through 
scientific research conducted in the closest ties with 
practical agriculture." The statute also makes clear that 
the founders' interests went far beyond agricultural 
chemistry. The text enumerated six topics for particular 
attention : 
1. The growth of plants, their requirements in 
general, and especially, their nutrition; through the 
constituents of the atmosphere, soil, and applied 
manures. Also, on the influence of cultivated soils, 
the development of vegetation, and the various 
hindrances to its growth. 
2. The constituents of plants, and their effect on 
animal organisms, especially on feeding, through the 
analysis and evaluation of feeds, and several other 
goals related to animal nutrition. 
3. Meteorological observations. 
4. The cultivation of several of the less commonly 
cultivated plants in this area, and determination of 
their value. 
5. Testing the efficiency and capabilities of 
agricultural machines and implements. 
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6. The classification of reliable farm data, in 
comparative tables, with consideration on the entire 
11 farm operation, 
Mockern's station reflected its practical and 
agricultural orientation in other ways as well. Its board of 
trustees, for example, included representatives from the LOS 
and two local agricultural unions that also contributed 
annual funds. A committee devoted to honoring Albrecht Thaer 
also contributed funds in the form of an annual endowment. 
The station's initial research projects revealed farmers' 
hopes for simple answers to their practical questions—nearly 
all plans reflected an interest in profit, not basic 
12 
science. 
Agricultural science's supporters faced a great deal of 
skepticism in the 1850s. Many believed that agricultural 
science could supply answers in the future, but it was by no 
means a mature discipline at that time. According to Carl 
August Trommer, professor of agriculture and economics at the 
Eldena agricultural academy, neither farmers nor chemists 
were in a position to test science's applicability to 
11 Translated from Anonymous, "Landwirtschaftliche 
Berichte," Aaronomlsche Zeltung 8 (1853): 125. Also 
translated by Samuel W. Johnson, in his "Foreign 
Correspondence," The Country Gentleman 3 (27 April 1854): 
261. 
12 The other material is condensed from Finlay, "The German 
Agricultural Experiment Stations," 47-49. This' 
interpretation has been challenged in Schling-Brodersen, 
Entwlcklung und Instltutionalisleruna der Aarikulturchemle im 
19. Jahrhundert, especially p. 146. 
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agriculture. In contrast to scientists, such as Liebig, who 
boasted that chemistry could solve farmers' problems, Trommer 
and his associates assumed scientific results needed to be 
proven applicable to agriculture. Trommer endorsed 
experiment stations, but saw them as "insurance facilities 
for agriculture." Through these institutions, farmers could 
be protected from chemists' errors.13 
Skeptical of laboratory chemistry, farmers' unions also 
demanded large estates, the larger the better. As an 
agricultural teacher at the Regenwalde academy put it, a 
single tree's roots, a single rabbit's grazing, and even "a 
single mole that burrows more than another" could affect 
experimental results on small fields.Trommer declared 
that one should "think of [the estate] as the big laboratory 
of Nature," adding that experimental fields should include a 
variety of soil types, yet none of them "too peculiar." 
Trommer further suggested that experimental plots should be 
at least twelve to eighteen Morgen, while Vincent claimed 
13 C. Trommer, Ueber landwirthschaftliche Versuchsanstalten 
und deren Einrichtunaen. (Berlin: Wiegandt, 1856), p. 6. I 
would like to thank Dr. Anna Clark for obtaining a copy of 
this document for me. 
14 Vincent, "Versuchswirthschaften und chemische 
Versuchsstationen," Zeitschrift fur deutsohe Landwlrthe n.f. 
7 (1856): 106-109, here p. 108. The original reads: "Ein 
Maulwurf, welcher auf einer Stelle mehr wuhlte, als einer 
andern." 
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even the thirty Morgen fields used at his academy were by no 
15 
means large enough. 
The experiment stations' founders typically expected a 
great deal for their money. Trommer and his colleagues hoped 
experiment stations could answer a variety of agricultural 
questions: he expected fertilizer tests, cultivation 
experiments, drainage and irrigation studies, trials of new 
crops, animal nutrition studies aimed at the production of 
meat, fat, milk, and wool, and the testing of new machines 
and implements. Trommer also called for well equipped 
chemical laboratories, stocked with ovens, scales, 
experimental stalls to service these many research projects. 
Stations' supporters considered commercial fertilizer tests a 
high priority, and also wanted stations to serve agricultural 
industries such as distilleries, breweries, sugar refineries, 
brick manufacturers, dairies, and bakeries. 
Agriculturists also had high hopes for experiment 
station directors. Trommer explained that the director must 
be versed in both organic and inorganic chemistry; he must 
know physiology, pathology and anatomy of both plants and 
animals; he must grasp botany, and be knowledgeable about 
15 Trommer, Ueber landwirthschaftllche Versuchsanstaltenf 5-
8; and Vincent, "Versuchswirthschaften und chemische 
Versuchsstationen," 108. One Prussian Moraen was equivalent 
to .63 English acres. 
16 Trommer, Ueber landwirthschaftlinhe Versuchsanstalten. 6-
8 .  
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unusual crops and weeds; and he must be completely familiar 
with agricultural technology. Finally, Trommer demanded that 
17 the director be an experienced and expert farmer. Of 
course, in every case, the stations that farmers created fell 
short of such goals. Instead, most stations struggled to 
survive their infancy. Shoddy facilities, chronic budget 
problems, dissatisfied directors, and impatient farmers' 
organizations were the rule. 
In the 1850s and 1860s, agricultural experiment stations 
proliferated beyond Saxony's borders and into other German 
states. This did not occur without a struggle, however. 
Indeed, the mid-1850s was a period of some of agricultural 
18 
chemistry's greatest controversies. Liebig's battles with 
the "nitrogenists" were the most ominous. After years of 
silence on agricultural issues, the chemist again attacked 
farmers' convential wisdom. Liebig loudly proclaimed that 
since atmospheric ammonia always provided plants with 
17 Trommer, Ueber landwirthschaftliche Versuchsanstalten, 
11-14. Carl Fraas offered a list of criteria, urging 
experiment station directors to devote as much attention 
agricultural botany, agricultural physics, and agricultural 
physiology as they had been giving to agricultural chemistry. 
See his "Die neuesten Bewegungen in der theoretischen 
Landwirthschaft," Westermanns Monatsheft 3 (1857): 97-104. 
18 Schling-Brcdersen, Entwlckluna und Institutionalisieruna 
der Aarikulturchemle im 19. Jahrhundert. Schling-Brodersen 
recognizes (p. 147) the connection between debates in 
agricultural chemistry and the stations' proliferation, but I 
believe she fails to address the farmers' efforts to seize 
control of the new discipline and stations for themselves. 
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adequate nitrogenous matter, farmers needed only to be 
concerned with non-nitrogenous mineral fertilizers. Liebig's 
polemics again caused many farmers to question the chemist; 
after all, most could see with their own eyes that manure, 
guano and other nitrogenous fertilizers produced greener 
crops and larger yields. 
Discord over Liebig's latest charges challenged 
agricultural chemists once more. As each new station was 
proposed and discussed, controversies between agricultural 
science's supporters and skeptics occurred on the local level 
again and again. Even where experiment stations were 
established, farmers' confidence in agricultural science 
generally remained weak. For instance, Mockern's scientific 
director, the agricultural chemist Emil Wolff, stated with 
"complete candor," that "agricultural chemistry has not yet 
reached the level necessary to be a reliable leader for 
19 practice." As a result, most stations began as poor, rural 
facilities, with an agenda dominated by practical questions. 
In some cases, efforts to establish experiment stations 
failed entirely. 
Most of the experiment stations created in the 1850s and 
1860s were hardly centers of scientific research. In 
general, new stations followed a pattern of development 
19 Emil Wolff, "Neue Methode zur Berechnung der 
Futterwerthe," La ndw it h s cha f11i nhe Cent ralb1at t 2, I (1854): 
111-117. 
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similiar to Mockern's, founded and governed by farmers* 
groups. Though these founders assumed, in general terms, 
that scientific observations and investigations could benefit 
farmers and rationalize their systems of agricultural 
practice, they remained justifiably skeptical about chemists' 
specific theories and experiments. In contrast to chemists, 
who preached the universal validity of science and research, 
many agriculturists expected scientific theories to be 
modified to fit local tradition and circumstances. As some 
viewed it, it was necessary that theories "come closer to 
practice." 
In this milieu, Stockhardt assured farmers that 
agricultural science remained valid. Though Reuning 
challenged Stockhardt's vision in Saxony, Stockhardt clearly 
influenced those who founded experiment stations in other 
German states. Stockhardt, not Liebig, was progressive 
on 
farmers' hero in the 1850s. By the mid-1850s, Stockhardt's 
views had a wide audience; through his lectures, journal 
subscriptions, and book sales—including foreign editions—he 
touched many thousands of farmers in the German lands and 
, 21 beyond. 
20 See a seven-stanza poetic "Toast fur Stockhardt," in 
Aaronomi.Rche Zeitnng 10 (1855) : 134; and the eye-catching 
dedication to Stockhardt in Hubert Grouven, Vortraae uber 
Aqricultur-Chemie. mit besonderer Rucksicht auf- Thier-
Physiologie, Second Edition, (Koln: Hassel, 1862). 
21 Foreign editions include: Julius Adolphus Stockhardt, 
Chemical Field Lectures for Agricnltnri.sts^ trans, by James 
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Stôckhardt assumed that experiment stations would be 
small, local facilities. He presumed that the slightest 
differences in soil, weather, feeding, or other conditions 
dramatically affected agricultural success; agricultural 
science depended as much on local conditions as on general 
scientific principles. Stôckhardt envisioned "hundreds" of 
experiment stations scattered across the German states, many 
of them just "workshops" for recording and evaluating local 
soil and weather peculiarities. Briefly stated, Stôckhardt 
believed experiment stations could bring the theory of 
agriculture closer to its practice, not the other way 
22 
around. 
Stôckhardt promoted his agricultural and chemical 
conceptions in his new journal. Per Chemlsche Ackersmann, 
founded in 1855. The journal's frontpiece illustrates its 
hopes for the eventual unity of farmers and scientists. In 
its center, the engraving features an idyllic rural scene, 
with haycarts, crops, and livestock surrounding a church and 
small village. Farmers are seen resting their heads on bags 
E. Teschemacher, (Cambridge; Bartlett, 1853)/ and Julius 
Adolph Stôckhardt, The Principles of Chemistry Illustrated by 
Simple Experiments, trans, by C. H. Pierce, (Boston: 
Phillips, Sampson, and Company: 1857), The latter volume is 
marked "twelfth thousand/" there were eventually nineteen 
German and sixteen American editions. His works also 
appeared in Dutch, Finnish, and Russian. 
22 In Amtlicher Bericht uber die XVI. Versammlung deutscher 
Land- und Forstwirthe zu Nurnberg im August und September 
1853, Carl Fraas, ed., (Munchen: Possenbach, 1854), 565. 
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of guano and bone meal. The foreground reveals the secret to 
this prosperity: a scientific laboratory, complete with 
retorts, crucibles, and a furnace lies beneath the farm. 
There, mysterious small men, under the watch of a monkey and 
a wise owl, are hard at work to produce the chemicals 
necessary for the farm above. The phrase "Practice with 
Science" links the farm and laboratory, suggesting that 
agricultural success demands mastery of both. Yet it is 
most instructive that practice is listed first, revealing 
Stockhardt's assumption that farmers, not scientists, were 
23 the real agricultural science experts. 
Stockhardt's journal promoted experiment stations in 
nearly every issue. In its first number, Stockhardt asserted 
that "there is only one way to reach our goal: namely, 
scientific investigations, controlled and confirmed through 
24 practical experiments." He respected farmers' complaints 
that agricultural science could be "too theoretical." The 
roots of this problem, he explained, lay with "inept 
scientists," not with the science itself. "Unripe and wormy 
fruits [have fallen] from the tree of science," Stockhardt 
23 Others have also remarked on this frontpiece. See W. 0. 
Atwater, "Sketch of Julius Adolph Stockhardt," Popular 
Science Monthly 19 (1881): 261-264. Atwater describes the 
men below as "imps and kobolds." 
24 Julius Adolph Stockhardt, "Aufgabe und Aussichten der 
Agriculturchemie in Deutschland, " 1 (1855) :• 12-30, here 
p. 16. The German reads: "Zur Erreichung dieses Zieles fuhrt 
nur ein Meg; dieser heiiit: Wissenschaftliche Untersuchungen, 
controlirt und befestigt durch praktische Versuche." 
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warned, because many "half-wits" misunderstood Justus von 
Liebig's chemistry. These charlatans ignored Liebig's real 
contribution—the inspiration for further research—but used 
his example to hide arrogantly "behind their green laboratory 
tables." As a result of that attitude, scientists performed 
thousands of isolated and unsystematic tests that served 
25 
neither science nor practice. 
The Tharandt chemist believed new institutions were 
necessary to remedy this unhealthy situation. He offered a 
three-part program to help create additional agricultural 
experiment stations. First, agricultural chemists should be 
granted fully equipped laboratories; a tiny table in a 
university laboratory would not suffice. Second, "like a 
clinic for a doctor," agricultural chemists required 
experimental plots and fields, mainly to test the exaggerated 
claims of theoretical science. Third, new facilities 
required adequate financial support. Yet Stockhardt's 
demands were quite moderate; he believed the modest sum of 
one thousand Thaler annually (about seven hundred dollars) 
would suffice. He expected stations to be established on 
private estates, where the livestock and meadows necessary 
for feeds tests were readily available. Since he considered 
stations the farmers' projects, Stockhardt did not expect 
farmers to rely on public funding. Instead, he. pointed out 
25 Stockhardt, "Aufgabe und Aussichten," 16-22. 
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that if each of Prussia's 12,000 estate owners contributed 
but one Thaler annually, stations could quickly spread across 
that kingdom. 
Stockhardt's attitudes regarding experimental 
methodology also indicated his cautious embrace of 
agricultural science. He did not demand complex research 
projects, but urged instead that experiment station chemists 
follow "agricultural correctness" in their investigations. 
Their work should be no different than if performed by a 
practicing farmer. Chemists should follow simple, step by 
step, and well-planned experiments, recording variables in 
soil types, weather conditions, and unusual circumstances 
wherever possible. Without ignoring general scientific 
questions, he expected stations to consider issues relevant 
to "local, particular questions of the farming district." 
Stockhardt also saw experiment station directors as 
publicizers and popularizers. He stipulated that scientists 
should leave their laboratories often, and "continually" 
compare their theoretical knowledge with outdoor tests. 
"Each agricultural chemical laboratory should be considered 
both an information and research bureau for the practice of a 
local area," Stockhardt concluded, "as well as a workshop for 
26 Stockhardt, "Aufgabe und Aussichten, " 18-22. 
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the advancement of the scientific fundamentals of agriculture 
27 
and their unification with associated trades." 
Stockhardt's view was widely heard in the mid-1850s. In 
addition to his influential journal, Stockhardt literally 
controlled debates over German agricultural chemistry as 
chairman of the annual Congress of German Farmers and 
Foresters' (VDLF) Scientific Section. In August 1855, that 
Congress met in Cleve (now Kleve), devoting an entire session 
to a debate on the experiment stations. Stockhardt opened 
the discussion, declaring that "the experiment stations are 
2 8 
one of the most important advances of our time." Their 
proliferation, he argued, would serve to confirm their 
findings, thus increasing agricultural chemistry's certainty 
and adding to the farmers' trust in science. Other 
participants challenged Stockhardt's optimism. A delegate 
from Bohemia noted that Stockhardt overlooked the shortage of 
genuine agricultural chemists, and few new experiment 
stations could expect to find qualified chemists with the 
27 Julius Adolph Stockhardt, "Agriculturchemischen 
Versuchsstationen," CA 2 (1856): 60-67, here p. 63. The 
German reads: "...stellt jedes agriculturchemischen 
Laboratorium gleichsam ein Belehrungs- und Erkundigungs-
Bureau fur die Praxis der Umgegend vor, wie zugleich eine 
Werkstatte zur Fortbildung der naturwissenschaftlichen 
Grundlagen der Landwirthschaft und der mit ihnen in 
Verbindung stehenden Gewerbe." 
28 Anonymous, "Verhandlungen der Section fur 
Naturwissenschaften bei der XVII. Versammlung deutscher Land-
und Forstwirthe zu Cleve," Agronomische Zeituna 10 (1855): 
658. 
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equally important agricultural skills. The problem of 
financing dozens of new institutions was delegates' most 
common concern. Stockhardt repeated his claim that they 
would not require large investments. "Help yourself!" he 
shouted—three times each in three different languages—to 
the estate owners and government bureaucrats in the room. 
Farmers' investments "would be returned a hundred and a 
thousand times over." President von Kleist-Tychow of the 
Pommerian Farmers' Union urged farmers to take the lead, 
since funding from state governments could not be counted on. 
"Yet if each agricultural union member would drink one less 
half-bottle of champagne per year," he continued, enough 
money could be saved to quickly establish several more 
2 9 
experiment stations. 
After the session's adjournment, several Congress 
participants met privately to further discuss their hopes and 
objectives for the experiment stations. Stockhardt, Emil 
Wolff, then of the Hohenheim Academy in Wurttemberg, and 
Wilhelm Henneberg of Hannover's experiment station at Weende, 
were among the planners' more prominent members. The next 
morning, they presented a long list of potential questions 
for experiment stations to answer. For the most part, these 
were practical questions, more interesting and important to 
29 "Verhandlung der Versammlung zu Cleve," 658. 
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30 farmers than to scientists. These men also publicized a 
"Proposal of the Scientific Section to the General Congress," 
which outlined their vision of the experiment stations' 
general goals and mission. This proposal, subsequently 
known as the "Clever Programm," clearly reflects Stockhardt's 
conception of agricultural science: 
These stations shall enable the farmer to gain a 
greater understanding of the nutrition of plants and 
animals, in order that he may progress down the paths of 
Practice with greater certainty. 
These goals shall be reached: 
1. Through responding to the questions which 
farmers face in their daily life, and solving them as 
quickly as possible. For example, through controlling 
the purity and real value of artificial manures, and 
determining the nutritive value of various common feeds. 
2. Through the execution of experiments, including 
practical as well as scientific, for a better 
understanding of soils, plants, and fertilizers. 
3. Through the search for yet unknown or unused 
sources of natural treasures, (such as beds of calcium 
and marl, coprolites, and fossils), which undoubtedly 
lie in the provinces of our blessed fatherland. 
4. Through a broadening of scientific understanding 
and perception, through popular and plainly understood 
lectures on the fundamentals of chemistry, as well as 
31 the other sciences within the realm of agriculture. 
30 Examples include: In which period of their development do 
fodder crops contain the most nutritive substance? When is 
the best time to mow? How do feeds work in animals' bodies, 
individually, and in combination with each other? What soil 
mixtures are best for various crops? How effective are 
various plants as green manures? Which fertilizers affect 
the development of sugars? See Amtlicher Bericht uber die 
XVII. Versammluna deutscher Land- und Forstwirthe zu Cleve. 
vom 27. August bis 1. September 1855. [Eduard] Harstein, ed., 
(Bonn: Georgi, 1856), 346-348. 
31 "Aus den Verhandlungen des Centralanschusses der 
Koniglichen Landwirthschaftsgesellschaft: Die XVII. 
Versammlung deutscher Land- und Forstwirthe zu Cleve, 1855," 
Journal fur Landwirthsrhaft 4 (1856): 126. 
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The Clever Programm's authors claimed that their goals 
would be easy to fulfill. Experiment stations required only 
a chemist, a laboratory, and a plot of at least one Morgen 
(larger plots were preferable). Stockhardt and his 
colleagues claimed such stations, after their initial 
expenses, would require only 800 Thaler per year. Clearly, 
their aims were modest; they were asking for agricultural 
chemistry field stations, not major research laboratories. 
With little debate, the VDLF endorsed the Clever Programm. 
Other agricultural educators and writers joined Stockhardt's 
campaign. An editorial in Hesse-Darmstadt's agricultural 
journal, for example, announced that experiment stations had 
had great success in England, and it embraced the VDLF's call 
for German imitators. The journal also suggested that if 
each local station donated 200 Thaler to a central 
commission, a national station could be established to 
32 
coordinate results from several local stations. 
After the Cleve meeting, Stockhardt continued as the 
stations' most vocal supporter. He seized every opportunity 
to popularize agricultural chemistry and promote experiment 
stations, promising that efforts at Cleve were "not without 
impact...not without consequences...and not without 
32 Anonymous, "Chemische Versuchsstationen, " 
Landwirtschaftliche Zeitschrlft des Groszherzogthum [sic] 
Hessen, 25 (1855): 400. 
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33 
results." Stôckhardt went on what he called "agricultural 
chemistry tours" of Austria, Hungary, and other lands, 
announcing that he preferred stations founded by farmers 
themselves over those pushed by government officials.He 
adopted a very broad definition of experiment stations--he 
admired any estate, society, or agricultural school that 
integrated science and practice through educating farmers or 
hiring scientists, and he celebrated each new institution 
that investigated agricultural chemistry, no matter how 
minor, and even praised those facilities that never advanced 
35 beyond the discussion stages. As each year passed, 
Stôckhardt measured progress of agricultural chemistry in the 
German states in a variety of ways: the number of experiment 
stations in operation; the number of students studying 
agricultural-chemical subjects; the number of letters he 
received on agricultural chemical topics; the number of 
laboratory analyses he conducted; the number of subscriptions 
to his journal; and the sales of his books. 
33 [Julius Adolf Stôckhardt], "Kurze Beantwortungen zur 
agriculturchemischer Anfragen," 1 (1855): 255. 
34 Julius Adolf Stôckhardt to Unidentified Agricultural 
Union Official, 5 May 1857, Darmstadter Collection # A1 1844, 
Handschriftenabteilung, Staatsbibliothek Preussischer 
Kulturbesitz, Berlin. 
35 See Julius Adolph Stôckhardt, "Neuere Maftnahmen zur 
Fôrderung Agriculturchemie," QA 1 (1855): 186-187. 
36 Stôckhardt, "Aufgabe und Aussichten, " 24-30; Stôckhardt, 
"Des chemischen Ackersmanns zweiter MorgengruI5 an seine 
praktischen Collegen, " CA 2 (1856): 14-15; and Stôckhardt, 
102 
The VDLF sessions encouraged experiment stations' 
proliferation beyond Saxony's borders. In Prussia's Rhine 
Province, for instance, the local farmers' union announced 
plans to create a station on 18 September 1855, only three 
weeks after the VDLF adjourned. A local noble provided the 
fields and facilities, at an estate at the St. Nikolas 
monastery near Neu/i. The union then presented its chemist, 
Carl Gottfried Karmrodt, with a list of seventeen 
"instructions," the first of which reveals its essential 
message: "The experiment station's chemist should devote all 
of his activities to the goals of the agricultural union and 
the interests of agriculture." Other rules were a bit more 
specific, instructing Karmrodt to concentrate on soil 
37 
analyses and deliver periodic popular lectures. Clearly, 
notions of the German "research imperative" and Lehrfreiheit 
did not triumph at the St. Nikolas station. 
The Cleve congress also revived farmers' interest in 
Electoral Hesse. A station proposal received some attention 
"Des chemischen Ackersmanns dritter Morgengrufi an seine 
praktischen Collegen, " (]A, 3 (1857): 6-9. 
37 See Anonymous, "Publikandum, die landw. chemische 
Versuchsstation betreffend," and "Instruktion fur die 
Chemiker bei der Versuchsanstalt des rheinpreussischen landw. 
Vereins," both in Zeitschrift des landwirtschaftlichen 
Vereins fur Rhelnpreufien. (Januar 1857): 1-3. See also F. 
Nobbe, "Statistische Revue uber den Bestand des-land- und 
forstwirthschaftlichen Versuchswesens nach 25jahriger 
Entwicklung," Die Landwirtschaftliohe Vesuchstationen 22 
(1877): 147-284, here pp. 172-174. 
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at a meeting of the state's Commission for Agricultural 
Affairs on 15 March 1855, but the commission tabled it 
3 8 because of unfeasible costs. By October 1856, however, the 
scheme found new life, and Hessian officials made plans to 
secure a suitable site and director. Founders accepted 
Stockhardt's vision of experiment stations, and made plans 
based on an assumption that the station required a large 
estate and would serve farmers' interests. They also 
expected station leadership to incorporate the opinions and 
experiences of a practicing farmer on its board. Skeptics 
recognized that such an emphasis would surely benefit large 
estate owners more than farmers in general, but plans were 
39 
approved nonetheless. The Hessians supposed farmers would 
pay for the station, largely through three-year subscriptions 
sold to members of the local agricultural unions. Supporters 
estimated the station would require 800 Thaler in initial 
costs, plus 500 Thaler per annum thereafter to pay the 
38 E. Haselhoff, ed., Denkschrift zum funfziaiahrlaen 
Besthen der Landwlrtschaftlichen Versuchsstation der 
Landwirtschaftskammer fur den Reaierunasbezirk zu Marburg, 
(Marburg; Koch, 1907), 1-2. 
39 Anonymous, "Protokoll uber der Generalversammlung der 
landwirthschaftlichen Kreisvereine Kurhessens zu 
Guntershausen am 29. und 30. October 1856," 
Landwlrtschaftliche Zeitung fur Kurhessen 2 (1856): 348-351. 
This episode is particularly significant since it is not 
mentioned in the historical account written by Haselhoff. In 
other words, it seems likely that Haselhoff, the station's 
chemist and director in 1907, chose to ignore the station's 
roots as a farmers' facility. 
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director's salary. Their solicitations for funds, however, 
produced pledges of barely more than 4 00 Thaler per year. No 
government funds were available, but creative financing saved 
the day. The union's officials realized that contracts with 
the Munich-Aachen Fire Insurance Society specified that the 
company must return one half of its profits to the union's 
projects. Thus, with the insurance company's cooperation, 
some 1500 Thaler suddenly became available for the station's 
creation. Officials chose lands near the Heidau castle as 
the site; the station occupied only two small rooms on the 
castle's ground floor. It officially opened on 1 October 
1857.40 
Heidau's directors clearly wanted to hire one of 
Stockhardt's assistants, and eventually chose Theodor 
Dietrich as the station's first technical director. Dietrich 
had spent spent several years in the Tharand laboratory, and 
naturally brought with him his mentor's assumptions regarding 
experiment stations' place in German agriculture. In a 
speech before the Central Electoral Hessian Agricultural 
Union, on 29 October 1857, Dietrich told the station's 
founders exactly what they wanted to hear. He praised 
Hessian farmers' commitment to the "perfection" of 
40 "Protokoll iiber der Generalversammlung der 
landwirthschaftlichen Centralvereins fur Kurhessen zu 
Guntershausen am 29. October 1857," Landwirtschaftliche 
Zeituna fur Kurhessen 3 (1857): 298-301. See also Nobbe, 
"Statistische Revue," 167-169. 
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agriculture, but admitted that recent events—meaning the 
acrimonious battles between Liebig and his opponents over the 
"nitrogen question"—demonstrated that science was not yet 
able to answer many agricultural questions. Dietrich 
confessed that most scientists lacked the necessary practical 
understanding of agriculture. Yet even the most talented 
farmers lacked time for scientific research, so a specialist 
was justified. His duty, he believed, was "to make chemistry 
a girlfriend of the farmer," as a means to support 
agriculture in general. Dietrich explicitly concluded that 
the station's primary purpose was to serve the farmers, thus 
confirming Stockhardt's vision. 
That approach did not quickly change at Heidau. 
Dietrich's first official report on the station's activities-
-which was not released until 1862, five years after he 
arrived at the station—shows that poor funding prevented the 
station from pursuing significant agricultural science 
research. Stockhardt's influence was also apparent. Quoting 
from his mentor's 1855 article on the experiment stations' 
objectives, Dietrich asserted that they should be 
"instruction and information bureaus," to convince farmers of 
41 "Protokoll 29. October 1857," 299-300. Dietrichs's phrase 
is "Ich bin mit der Pflicht betraut worden, die Chemie zu 
einer Freundin des Landwirths...zu machen." The union's 
efforts to hire one of Stockhardt's assistants is clear from 
Julius Adolf Stockhardt to Unidentified Agricultural Union 
Official, 5 May 1857, Darmstadter Collection # A1 1844, 
Handschriftenabteilung, Staatsbibliothek Preussischer 
Kulturbesitz, Berlin. 
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the value of science. Ignoring basic research, Dietrich 
pointed to the station's potential pecuniary dividends: it 
could teach farmers the value of soils and marl, as well as 
the true worth of the commercial feeds and fertilizers. Also 
like Stôckhardt, Dietrich measured the station's 
accomplishments in a rather quantitative and practical 
manner—the actual number of tests and analyses performed 
since the station opened. Turning his attention to the 
station's potential for future scientific research, Dietrich 
asked for greater and more consistent funding. He summarized 
the Heidau station's needs in just a few words: "money, hard 
42 
work, and time." 
Stôckhardt's connection with the experiment station 
established in the Prussian province of Posen is also clear. 
In 1858, Stôckhardt took his chemical field lectures to a 
local agricultural union in Fraustadt, where, using Thaer's 
phrase, he called for new institutions to bolster "rational 
agriculture." The issue died until 1861, when another 
Stôckhardt speech in the province generated renewed interest. 
The Prussian government was only willing to fund a small 
laboratory for basic analyses, however, requiring the 
farmers' union to find a local benefactor to donate an estate 
42 Dietrich, Erster Bericht uber einiae Arbeiten der 
aariculturchemischen Versuchsstation des 
landwirthschaftlichen Central-Vereins fur Kurhessen zu 
HeidaUf (Kassel: Baier & Lewalter, 1862), iii-vi. 
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and other facilities. By 1861, Baron Lehmann von Nitsche 
offered lands for the Kuschen experiment station near 
Schmiegel. The union hired Edward Peters, another of 
Stockhardt's former assistants, as the station's director. 
Like many of the new stations, the Kuschen station was quite 
poor; it was outfitted for a mere 645 Thaler, Peters earned 
only 500 Thaler, and his assistant received a rather pathetic 
salary of 100 Thaler 
A slightly different pattern developed in the Prussian 
province of Silesia, where the Ida-Marienhutte experiment 
station was established in 1856 and 1857. As elsewhere, 
initiative came from the local agricultural union, the 
station was founded on a large estate, and funding was quite 
uncertain in its early years. There was one important 
variation, however. Its leading benefactor, who donated 
lands and facilities, was Baron Carl von Kulmiz, one of 
Silesia's more prominent chemical producers and industrial 
promoters. Moreover, Kulmiz was also a fertilizer 
manufacturer; the station was located outside the same small 
village that was the center of an important Silesian 
fertilizer syndicate. The station's close relationship with 
industry engendered considerable conflicts of interest; it 
43 [Kurt] Bieler, Denkschrift anlafllich des SO-iahrlaen 
Bestehens der landwirtschaftlichen Versuchsstation der 
Landwirtschaftskammer fur die Proving Posen, zw Posen, 
(Posen: Marx, 1911), 5-8. See also Nobbe, "Statistische 
Revue," 152-153. 
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seems clear now that Kulmiz expected the station to increase 
farmers' confidence in and purchases of his artificial 
44 
manures. 
Founders in Silesia accepted Stockhardt's vision of the 
station's form and function. They expected their station 
director to be well acquainted with both agricultural 
literature and the "processes of Nature." Their criterion 
for the director's scientific expertise was also notable: 
they asked that he have a doctorate in "science," or, 
alternatively, to have earned the score of "very good" on the 
4 5 
state pharmacy examination. The Silesian union wooed Dr. 
Heinrich Ritthausen, Mockern's second director. Problems 
quickly arose, however, for the station did not fit 
Ritthausen's expectations. Ritthausen hoped to lead 
investigations in animal nutrition, but found Ida-
Marienhutte's fields and facilities ill-suited. Ritthausen 
asked for new research stalls, and urged the experiment 
station's transfer to the provincial capital in Breslau. 
That was not possible, though, due to the station's 
44 Further details are provided in Chapter Five. A strong 
critique of the station's ties with the chemical industry is 
found in [Bernard Schulze], Festschrift zum funfzigjahrigen 
Jubilanm der Aarikulturchemischen Vesuchs- und 
Kontrollstation der Landwirtschaftskammer fur die Provinz 
Schlesien zu Breslau. (n.c., n.p., n.d [1906]), especially 
pp. 13-18. See also Konrad Fuchs, "Carl von Kulmiz," NDB 13 
(1982): 279-280 
45 [Schulze], Festschrift zum funfzia-iâhricren Jubilaum der 
aarikulturchemischen Vesuchs- und Kontrollstation, 7. 
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indebtedness to Baron Kulmiz, and the station turned its 
attention to plant nutrition research. Clearly unsatisfied, 
Ritthausen resigned in 1858 to accept a position at the 
agricultural academy at Waldau in East Prussia. 
Ritthausen's successor, Dr. Paul Bretschneider, appeared 
better suited to the job. As Bretschneider noted in the 
station's sixth report, published in 1865, funds for a 
scientific research program at Ida-Marienhiitte had still not 
arrived. He thus devoted more attention to relatively 
inexpensive crop trials and fertilizer tests, yet rarely 
challenged products marketed by the local syndicate. 
In some cases, German agriculturists rejected the notion 
of the experiment stations entirely. Generally speaking, 
agricultural experiment stations encountered more 
difficulties in the German states' most agricultural regions, 
and areas with weak industrial and commercial economic 
sectors were less likely embrace agricultural science and its 
institutions."^® In other words, there seems to have been a 
46 [Schulze], Festschrift zum f\infziaiahriaen Jubilaum der 
Agrikulturchemischen Vesuchs- und Kentrollstat.ion, 5-11. 
47 P. Bretschneider, "Die landwirthschaftliche 
Versuchsanstalt zu Ida-Marienhiitte; Sechster Bericht," 
Mittheilunaen des landwirthsnhaftllchen Central-Vere.ins fur 
Schlesien 14 (1865): 1; and P. Bretschneider, "Die 
landwirthschaftliche Versuchsanstalt zu Ida-Marienhiitte; 
Siebenter Bericht," Mittheilungen des landwirthschaftlichen 
Central-Vereins fiir Schlesien 15 (1865): 22-23.-
48 Several tables in Frank B. Tipton, Jr., Regional 
Variations in the Economic Development of Germany in the 
Nineteenth Century^ (Middletown: Wesleyan Univeristy Press, 
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correlation between support for agricultural science and a 
general interest in industrial and national economic 
development. It is also notable that two of the areas that 
resisted experiment stations, namely Mecklenburg and Bavaria, 
were well known for their non-national, particularist 
sympathies. Plans for stations in some areas, including 
4 9 50 51 Brandenburg, Schleswig-PIolstein, and West Prussia were 
scrapped or postponed due to a lack of local interest. 
Bavaria's Memmingen experiment station also suffered from 
very poor funding, sharing its chemist with the local trade 
1976) reveal the relative importance of agriculture and 
industry in the German states. In 1861, for instance, 69.8 
percent of East and West Prussia's workers were employed in 
the agricultural sector, compared to 28.8 percent in Saxony. 
See tables and 2.3 and 2.5. 
49 "r", "Eine chemische Versuchsstation fur die Mark 
Brandenburg," Landwirthschaftliche Zeitschrift fur Nord- und 
Mltteldeutschland 3 (1857): 119. The article reports that a 
new station was planned for Oranienburg, near Berlin, though 
I have seen no evidence that this station ever opened. A 
station was opened elsewhere in Brandenburg, at Dahme, in 
that same year. 
50 F. Gieseke, "Zur Vorgeschichte der landwirtschafItichen 
Untersuchungs- und Forschungsanstalt Kiel im Rahmen der 
Gesammtentwicklung des deutschen landwirtschaftlichen 
Versuchswesens." Article offprint, from Festschrift zum 80 
•iahriaen Bestehen der LUFA Kiel 1951 ^ no further citation 
evident. Found at Universitatsarchiv Hohenheim, N 13/7.9. 
See also A. Emmerling, Agricultur-chemische Untersuchungen, 
Versuche und Analysen, mit besonderer Berucksichtigunq 
Schleswiq-Holsteinischer Landesverhaltnisse. (Kiel: Handorff, 
1895), 1-10. 
51 Anonymous, "Wissenschaftliche Fortschritte," 
Landwirthschaftliche Mittheilunaen von den Central-Verein zu 
Marienwerder und Danzig 28 (1860): 3. 
Ill 
school. In his first year, the chemist completed only forty 
fertilizer analyses, explaining that he was forced to suspend 
operations temporarily due to alleged hostility against the 
52 
station. 
Asking farmers to pay for the institutions proved 
especially troublesome. In East Prussia, the central 
farmers' union invited Stockhardt to deliver an agricultural 
chemistry lecture series. Their real goal was to hire 
Tharand's chemist; they later claimed to have left "no stone 
unturned" in efforts to hire him. Stockhardt declined, 
responding instead with repeated pleas for an experiment 
53 
station in East Prussia. The farmers' union failed to 
secure any funds from the provincial government, however, and 
efforts to raise funds through subscriptions sold to local 
farmers garnered only 205 Thaler of the 1200 Thaler needed. 
The station's supporters asked six hundred farmers to help 
52 Friedrich Nobbe, "Zur Statistik des landwirthschaftlichen 
Versuchswesens," LVS 8 (1866): 79-81; 347-348. The Memmingen 
station soon moved to Augsburg, but lost its director, 
Wilhelm Fleischmann. No further details on this "hostility" 
are known. 
53 "Protokoll der Versammlung des Verwaltungsraths des 
Ostpreuibischen landw. Central-Vereins, " 2 February 1856, 
Landwirthschaftlicher Jahrbucher aus Ost-Preufien 8 (1856): 3; 
"Protokoll der Versammlung des Verwaltungsraths des 
Ostpreufîischen landw. Central-Vereins," 7 May 1856, 
Landwirthschaftlicher Jahrbucher aus Ost-Preuflen 8 (1856); 
Landwirthschaftlicher Jahrbucher 
489. 
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the project, but only 29 joined the cause. The union failed 
to create a new station.The situation was almost as grim 
in the grand duchy of Braunschweig, where the farmers' union 
established a station in 1862. Over one third of the budget 
was generated through farmers' subscriptions, but collecting 
their pledges was a constant struggle. The union's president 
grew increasingly exasperated—he published names of those 
who failed to pay, and threatened that if the union were to 
55 begin legal proceedings, it would surely win. 
Inadequate facilities were another common thread among 
fledgling experiment stations. In Brandenburg, for example, 
the Dahme station was outfitted with a used greenhouse that 
had been junked by a local nursery. In Baden, agricultural 
ministers asked Stôckhardt to estimate the budget necessary 
for a new station, but they then scoffed at his answer. They 
54 "Protokoll des 15. General-Versammlung des Ostpreuliischen 
landw. Central-Vereins, " 21 March 1857, Landwlrthschaftlicher 
Jahrbuchfir ans Ost-PrenRen 9 (1857): 130-132; and "Protokoll 
der Versammlung des Verwaltungsraths des Ostpreuliischen 
landw. Central-Vereins," 31 October 1857, 
Landwirthschaftlicher Jahrhiicher au.s Ost-Preuften 9 (1857) : 
550-553. In 1857, the farmers' union of Littau and Masuria 
did establish a station at Insterburg, elsewhere in the 
province, but it was related to the debates mentioned above. 
55 "Verhandelt in der Monatsversammlung des Vostandes des 
Vereins fur Land- und Forstwirthe zu Braunschweig [hereafter 
Monatsversammlung], 5. 5. 1865," MVLFHB 33 (1865-1856): 139-
142; "Monatsversammlung, 11. 8. 1865." MVLFHB 33 (1865-1866): 
210-211; "Monatsversammlung, 3. 11. 18 65." MVLFHB 33 (1865-
1866): 324-325; "Monatsversammlung, 3. 8. 1866," MVLFHB 34 
(1866-1867): 132; and "Monatsversammlung," 6. 1. 1871," 
MVLFHB 38 (1870-1871): 197. 
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tabled the station proposal, until Julius NeBler agreed to 
become director and conduct analyses in his own home.^^ 
Resistance to an experiment station was particularly 
strong in the grand duchy of Mecklenburg, the German state 
perhaps best known for its concentrated land ownership and 
57 traditionally conservative aristocracy. Experiment station 
supporters in Mecklenburg first became vocal in 1861, when 
Schwerin hosted the annual Congress of Farmers and Foresters. 
Stockhardt, still chairing the VDLF's scientific debates, 
implored his hosts to join the states with experiment 
stations. As usual, Stockhardt tempered his enthusiasm with 
an awareness that stations should address farmers' concerns. 
Though he was himself an agricultural chemist, Stockhardt 
admitted that agricultural chemistry remained too 
56 See H. Rheim, Entwickluna und Wlrkuna der Bad. Staatl. 
Landwirtschaftlichen Versuchs- und Forschunasanstalt 
Augustenbera,, (Grôtingen/Baden: Hafner, n.d.), 9-10. 
57 Mecklenburg's conservatism and land holding patterns are 
well known. See for example, J. H. Clapham, The Economic 
Development of France and Germany, 1815-1914, Fourth Edition, 
(Cambridge: Cambridge University Press, 1968), 198, 200, and 
219. Nonetheless, some claim that Mecklenburg was perhaps 
the first German areas to support agricultural research. For 
information on a small agricultural teaching laboratory 
founded in 1806 by Professor Karsten at Neuenwerder near 
Rostock, see K. Nehring, "100 Jahre Landwirtschaftliche 
Chemie—80 Jahre Landwirtschaftliche Versuchsstation 
Rostock," Beitraae zur Geschichte der 
Landwlrtschaftswissenschaften Nr. 2, (Berlin: Akademie 
Verlag, 1955); and H. von Wenckstern, "Die Versuchs- und 
Lehranstalt Neuenwerder bei Rostock 1793-1829 und der Stand 
des Versuchs- und Untersuchungswesens in der ersten Halfte 
des 19. Jahrhunderts in Mecklenburg," Zeitschrift fur 
Versuchs- und IJntersuchnnaswesen (1957) : 524-536. 
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"amphibious," "chameleon-changing," and "mysterious" to be 
turned over to scientists without caveats.Stockhardt even 
had the chance to promote his endeavor with Mecklenburg's 
grand duke. He reportedly had "no doubt" that farmers would 
support an experiment station, and claimed the Schwerin 
meeting demonstrated a spirit of cooperation between Science 
and Practice. 
Stockhardt's rose-colored glasses were soon clouded by 
slow progress in Mecklenburg. One handicap was 
institutional, for Mecklenburg's leading society for 
agricultural promotion was its "patriotic union," a group 
that included a number of bureaucrats, foresters, lawyers, 
businessmen and pastors. Not surprisingly, some members 
opposed an experiment station on the grounds that only its 
agriculturist members would benefit. 
58 In 0. Zickermann, ed., Amtlicher Berlcht uber die 22. 
Versammlung deutscher Land- und Forstwirthe zu Schwerin in 
Mecklenburg, vom 11. his 18. September 1861. (Schwerin: 
Hildebrand, 1862), 262. 
59 Julius Adolph Stockhardt, "Des chemischen Ackersmanns 
achter Morgengrufi an seiner praktischen Collegen," Qh 8 
(1862); 5-10, here p. 9. 
60 E. John, "Ueber Vereins-Stationen zur Durchfuhrung 
landwirthschaftlich-chemischer und physiologischer Versuche 
und Untersuchungen," Landwirthschaftliche Annalen des 
mecklenburaischen patriotischen Vereins n.s. 1 (1862): 114-
116, 129-130/ and Anonymous, "Zur landwirthschaftlichen 
Versuchs-Station Mecklenburgs," Landwirthschaftliche Annalen 
des mecklenburaischen patriotischen Vereins n.s. 1 (1862): 
184. 
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Nevertheless, in 1852, the patriotic union sent three 
members—two estate owners and the University of Rostock's 
professor of agriculture, Franz Schulze—to tour a number of 
German experiment stations. They had a long meeting with 
Stockhardt, visited seven stations, and returned with 
specific recommendations for Mecklenburg's facility. 
Significantly, supporters presented a case that emphasized 
their grand duchy's unique agricultural economy; in other 
words, they did not propose to copy one particular station as 
their model. They assumed the station would be privately 
controlled and located on a large estate; the only issue was 
whether to award the station to the highest bidder, or to 
choose someone willing to accept short-term losses for the 
sake of the station. Critics in Mecklenburg seemed 
particularly concerned that the station could lose money. 
Supporters grew discouraged, however, especially after the 
duchy's government decided not to contribute any funds. 
Efforts to sell stock to farmers for the station also failed 
to generate adequate funding. In an effort to encourage 
61 Franz Schulze si. al. "Bericht uber Idw. 
Versuchsstationen, Plan und Kostenanschlag zur Grundung einer 
solchen Anstalt in Mecklenburg, " LandwirthschaftJ.iche Annalen 
des mecklenburaischen patriotischen Vereins n.s. 2 (1863): 
81-84. See also Anonymous, "Zur Versuchsstation," 
Landwirthschaftllche Annalen des mecklenbergischen 
patriotischen Vereins n.s. 2 (1863): 240. 
62 See letters from Franz Schulze to Friedrich Nobbe, 28 
December 1863 and 17 July 1864, excerpted in Anonymous, 
"Franz Schulze," IMS 16 (1873): 401-402. 
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smaller investors, the stock's price per share was lowered 
from 10 Thaler to 5 Thaler in 1866. Supporters' frustration 
was evidenced by the complaint, "Germany waits still, as it 
waits for much else, but especially for the Mecklenburg 
experiment station. 
The station's opponents remained firm, however. After 
all, some argued, they had earned adequate income for years 
from their crops and animals without the added burden of 
funding a new experiment station. Mecklenburg's agricultural 
journal also published a significant critique of German 
experiment stations' failures. The author was no fan of 
laboratory research, for he believed "rational, purely 
scientific" notions were only possible if science and 
practice went "arm in arm." Carefully choosing his words, he 
maintained that "experiment stations" could not be considered 
"agricultural experiment stations" if their results proved 
irrelevant beyond their walls and useless on real farms. 
Existing experiment stations, he contended, often committed 
mistakes in their rush to make discoveries, and failed to 
63 Anonymous, "Zwei chemische Mobilmachungen in 
Mecklenburg," Landwlrthschaftlinhe Annalen des 
mecklenbnraischen patriotischen Verelns n. s. 5 (1866): 261. 
It is not clear if these are the words of Julius Adolf 
Stockhardt, or of the journal's editor. Dr. E. John. See 
also Anonymous, "Versuchstationen," Landwlrthschaftllche 
Annalen des mecklenburaischen patriotischen Vereins n. s. 4 
(1865): 14/ and Anonymous, "Zur Grundung einer Versuchstation 
in Mecklenburg," Landwirthschaftliche Annalen des 
mecklenburaischen patriotischen Vereins n. s. 4 (1865): 208. 
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consider all of the soil and climate conditions that affect 
each year's crops. Though he did not consider "police work" 
to be an experiment station's main purpose, he did urge 
stations to provide free fertilizer analyses as a means to 
demonstrate their value for practicing farmers.Because of 
these hurdles, Mecklenburg's leaders failed to find a 
suitable location, adequate funding, or an agreeable mission 
for an experiment station until 1875. 
The uneven history of experiment stations in the 
Prussian province of Saxony also illustrates the difficulties 
in establishing these new institutions. During the 1860s, 
Prussian Saxony's station proved one of the most significant, 
yet it too suffered from an uncertain mission, an initial 
shortage of funding, and continual disputes among 
agriculturists, chemists and politicians. Early in 1856, the 
provincial farmers' union agreed to create an experiment 
station at the Grossmehlen estate, near the province's 
eastern border. They hired Dr. Scheven, a veteran of 
Friedrich Wôhler's famous chemistry laboratory in Gottingen, 
and former assistant at Mockern's station, to direct the 
work. The union expected Scheven to pursue twin goals: 
first, to conduct analyses of soils, fertilizers, and new 
products; and second, to begin scientific research on the 
64 Werner, "Geschichtliche Entwicklung der 
landwirthschaftlichen Versuchsstationen, " 
Landwirthschaftliche Annalen des mecklenburgischen 
patrictischen Vereins n. s. 6 (1867): 291-294. 
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general laws of nature, chiefly those related to animal 
nutrition.The more dramatic years of this station were 
still to come, however. The Grossmehlen station remained 
idle for nearly three years, and in 1858, Dr. Scheven left 
his position, partly due to poor health, but also because of 
isolation from scientific colleagues. The station's new 
director, Dr. Hubert Grouven, found Grossmehlen's facility in 
pitiable shape—it lacked experimental stalls and a 
greenhouse, equipment was in poor condition, chemical 
reagents had turned inert and unusable, and even the 
apartment designed for the station's chemist was inadequate. 
Finally, in 1859, the station's benefactor, Zachariae von 
Lingethal, pulled out of the deal.®^ 
65 For reports on the founding of the Grossmehlen stations, 
see Anonymous, "Die agrikulturchemische Versuchsstation zu 
Grossmehlen," Zeitschrlft des landwlrthschaftliche Central-
Verein des Provinz Sachsen [hereafter ZdlCVProv Sachsen1, 13 
(1856) : 35; Anonymous, "Bericht iiber die erste 
Vorstandssitzung an das Kgl. Ministerium fur landw. 
Angelegenheiten," ZdlCVProv Sachsen 13 (1856): 54-55/ and 
Anonymous, "Versammlung der XI. G. V. der landw. Central-
Verein des Provinz Sachsen," ZdlCVProv Sachsen 13 (1856): 
162-165. 
66 Anonymous, "Jahresbericht des landw. C-Vereins fur die 
Provinz Sachsen, die Anhaltischen und Schwarzburg-
Sonderhaufenschen Lande und das Herzogthume Gotha fur das 
Jahr 1858," ZdlCVProv Sachsen 16 (1859): 77-80. Hubert 
Grouven, Erster Bericht uber die Arbieten der Versuchsstation 
des landwirthschaftlichen Centralveriens des Provinz Sachsen 
zu Salzmunde, (Halle: Schroedel & Simon, 1862), reports that 
the station was indeed idle between 1856 and 1858, implying 
that Scheven was never able to conduct scientific work at 
Grossmehlen. Friedrich Stohmann briefly critiqued the 
station's difficulties in "Verhandlungen der VI. 
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
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At that time, union officials considered moving the 
station to the provincial capital, Halle, but then accepted 
Johann Gottfried Boltze's offer to move the station to his 
Salzmunde estate. Salzmunde's location, some 10 kilometers 
from Halle, proved attractive, and the Prussian agricultural 
minister found Boltze's low rents—188 Thaler annually— 
particularly persuasive. Boltze represented one of the 
German experiment stations' major contituencies: the 
industrial agriculturist. He gained his wealth in brick and 
brown coal sales, and then invested in agriculture. He 
eventually obtained over twenty farms and estates, owning 
some 12,000 Morgan in all. His estates typically included 
beet sugar refineries, distilleries, and similar facilities, 
for Boltze hoped to process all his farm products through his 
equipment before market. In addition, Boltze was a political 
figure, serving in the Prussian lower house the North German 
Bund' Parliament. He also gained a reputation for charity, 
as the Salzmunde estate included a hospital, a school for 
orphans, and an insane asylum. The experiment station also 
benefitted, receiving use of Boltze's cattle, feed, straw, 
and fertilizers without cost. His generosity 
notwithstanding, it is fair to conclude that Boltze and other 
estate owners endorsed experiment stations mainly for their 
potential pecuniary returns. Like Crusius, Mocjcern's co-
und Vorstande der Versuchs-Stationen," Adolf Mayer und 
Adalbert Rost, eds., LVS 13 (1870): 1-63, here pp. 1-3. 
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founder, Boltze was no agricultural scientist, but a 
prominent agricultural and industrial entrepreneur.^^ 
Salzmunde influenced the missions of many other German 
experiment stations. Its board members were not 
smallholders, but leaders of the most capitalistic and 
market-oriented region of the German agricultural economy, 
and its new director. Dr. Grouven, was an aggresive promoter 
of agricultural science. Salzmunde's leaders recognized an 
obvious handicap to experiment station research—the sporadic 
and scanty nature of their financial support. As one remedy, 
the station squeezed contributions from the region's beet-
sugar processers with promises to investigate the chemistry 
and physiology of their favorite crop. In addition, and as a 
guard against fertlizer fraud, Grouven and Salzmunde's board 
devised a statute that contractually bound each fertilizer 
dealer in the province to permit the station to undertake 
periodic on-site analyses of fertilizer samples taken from 
dealers' warehouses. Results were published in the 
provincial agricultural press, complete with a "suggested 
retail price." The contract obligated fertilizer dealers to 
pay all fees associated with these tests, and most 
67 Julius Adolf Stockhardt, "Dem Andenken: Carl Balling's 
und Gottfried Boltze's," QA 15 (1869): 4-12/ and Eckstein, 
"Johann Gottfreid Boltze," ADB 3 (1876): 114-116. See also 
Hubert Grouven, Zweiter Berlcht uber die Arbeiten der 
Versuchsstation des landwlrthschaftlichen Centralveriens des 
Provinz Sachsen zu Salzmunde, (Berlin: Wiegandt & Hempel, 
1864), xii-xii. 
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importantly, fees were calculated and collected on the basis 
of amount of fertilizer sold. 
The scheme's goals were logical and clear: if 
fertilizer fraud could be reduced, fertilizer sales would 
rise, the experiment station's budget would increase, more 
advanced research could be funded, and farmers' faith in the 
station and agricultural science in general would grow.^® 
Salzmunde's funding scheme served it well—during the 
station's first four years, it received 5430 Thaler from the 
fertilizer dealers, plus 4467 Thaler from the beet-sugar 
industry. As a result, Salzmunde's income (and expenses) 
were five to ten times greater than those of other experiment 
^ ^  .  69  
stations. 
Hubert Grouven's Lectures on Agricultural Chemistry, 
published in three editions between 1859 and 1872, have left 
an intriguing example of how a scientist's views may evolve 
in response to changing social conditions and fresh research 
results. In 1859, Grouven was considered one of agricultural 
chemistry's founding fathers, and was hired to direct the 
most ambitious German experiment station. A dozen years 
later, Grouven was an outsider, and one of the stations' most 
vocal and pessimistic critics. 
68 Grouven, Erster Bericht^ vii-viii. 
69 Grouven, Zweiter Bericht^ xi. 
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The 1859 edition, a collection of Grouven's speeches 
delivered among several farmers• unions in the Rhineland, 
reflects the optimism of a scientist pioneering and promoting 
a new discipline. He defined agricultural science as the 
"collective name for the scientific part of all agricultural 
teaching." Complaining that previous research from the 
"practical junk room" yielded a mere patchwork of data, he 
hoped instead for a "systematic building" erected on 
scientific foundations "before the farmers' eyes." The new 
experiment stations, Grouven suggested, could "direct all 
minds toward one goal"—a unity of "one true theory" that 
applied to all scientific agriculture. Encouraged by what he 
considered diminishing tensions between Justus Liebig and his 
opponents, (their strife probably reached its peak in 1856), 
Grouven reported that the "age of theorizing" and "idle 
phrases" was passing. Morever, he was pleased to see the 
trend of increasing state support for agricultural science 
research and the experiment stations. Predictably, Grouven's 
optimism, and his notion that there was "one true theory" 
that was not only necessary but available, led to subsequent 
70 disillusionment. 
70 Hubert Grouven, Vortraae uber Agricultur-Chemief mit 
besonderer Rucksicht auf Thier- und Pflanzen-Physioloale. 
aehalten in den Stadten; Koln. Beraheim, Duren, Zulpich, 
Eusklrchen^ und St. Vith. vor den dortiaen 
landwirthschaftlichen Vereinen^ (Koln: F. C. Eisen, 1859), 
ix-xi. I would like to thank Ursula Schling-Brodersen for 
sending me a copy of this edition. 
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The mere creation of an institution did not signal the 
71 triumph of agricultural chemistry. Thus, just as Mockern's 
founding did not signal the triumph of Justus von Liebig's 
view of agricultural chemistry, neither did the mere 
establishment of some three dozen other experiment stations. 
As seen above, experiment stations at Heidau, Kuschen, Ida-
Marienhutte, and Salzmunde (all four of which had been closed 
or relocated by 1877) were established with hopes and 
expectations that these new institutions would serve farmers' 
interests, not those of chemists and other scientists. 
Local farmers' unions created most experiment stations, they 
demanded frequent service for agricultural interests, and 
many deliberately minimized their chemists' autonomy. In 
Braunschweig, for example, the farmers' union offered their 
chemist a free rail pass to encourage travels into the 
72 
countryside. Farmers' groups controlled several stations, 
as at Anhalt's experiment station in Cothen. Votes on the 
station's board of directors were awarded for each 50,000 
Centner of beets processed. Directors limited the station's 
71 Yet this is the conclusion of one important article on 
the discipline formation of agricultural chemistry. See 
Krohn and Schafer, "The Origins and Structure of Agricultural 
Chemistry," 47. 
72 Friedrich Nobbe, "Zur Statistik des landwirthschaftlichen 
Versuchswesens," LVS 6 (1864): 69-72. 
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research to sugar beet cultivation and beet sugar extraction 
technology. 
The experiment stations' founders are not often 
commemorated today. Stockhardt, Trommer, Dietrich, Peters, 
Grouven, and the others have not been remembered as 
pioneering or significant agricultural chemists.Yet all 
were important during the 1850s and 18 60s, when experiment 
stations proliferated beyond Saxony's borders and into other 
German states. Stockhardt and his colleagues believed 
promoting agricultural chemistry and the experiment stations 
was as important as their actual research. The institutions 
they created were often poorly funded, rural, isolated—and 
in several cases, temporary—facilities that scientists 
considered positively inadequate. Nevertheless, the battles 
73 Friedrich Nobbe, "Zur Statistik des landwirthschaftlichen 
Versuchswesens," LVS 7 (1865): 485-486. 
74 For example, none of those mentioned are included in two 
recent collections of biographical sketches of leading German 
agriculturists and agricultural scientists: Gunther Franz 
and Heinz Haushofer, eds., Grofie Landwirte^ (Frankfurt 
(Main): DLG-Verlag, 1970)/ and Hans-Heinrich Muller and 
Volker Klemm, eds., Im Dienste der Ceres: Streiflichter zu 
Leben und Werk bedeutender deutscher Landwlrte und 
Wissenschaftler, (Leipzig/Jena/Berlin : Urania Verlag, 1988). 
It is notable that though experiment station scientists' 
obituaries were regular features in the principal experiment 
station bulletin, Die Landwlrtschaftliche Versuchsstationenf 
the journal did not acknowledge Grouven's death in 1884. 
Stockhardt has been remembered recently, particularly in two 
articles commerating the centennial of his death. See Bohm, 
"Julius Adolf Stockhardt (1809-1886), Wegbereiter der 
landwirtschaftlichen Versuchsstationen," and Weinhaus et al. 
"Julius Adolf Stockhardt—Ein Wegbereiter fur die 
interdisziplinare Arbeit." 
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they waged helped ensure the German agricultural experiment 
stations' eventual acceptance and legitimization. 
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CHAPTER THREE 
GOVERNMENT MINISTRIES, URBAN STATIONS, AND AGRICULTURAL 
SCIENTISTS: A REEVALUATION OF THE STATIONS' MISSION 
In 1861, a "well known" but unidentified agricultural 
chemist placed an article in a leading Prussian agricultural 
journal condemning the failures of both German agricultural 
science and the experiment stations. The anonymous author, 
1 (who was undoubtedly Hubert Grouven), believed that several 
misguided assumptions hindered German experiment stations, 
and that signs of disillusionment were already evident among 
the stations' supporters. Grouven blamed both farmers and 
scientists for this predicament: scholars misled their rural 
constituents by suggesting that they had the ability to 
readily answer the complex problems of agricultural 
scientists, while agriculturists' "dominating thirst for 
practical results" prevented more useful research. Grouven 
also suggested that enthusiasts had underestimated the real 
costs of useful knowledge. He recognized that agricultural 
research had an "essentially new character," requiring costly 
greenhouses, research stalls, and well-stocked laboratories; 
1 Grouven expressed very similar arguments in the second 
edition of his agricultural chemistry lectures,' published in 
1862. See Hubert Grouven, Vortraae uber Aaricultur-Chemie 
mit besonderer Rucksicht auf Thier-Physiologief Second 
Edition, (Koln: Hassel, 1862). 
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no one should expect beneficial data from institutions 
costing little more than 1000 Thaler. Grouven warned that 
stations also suffered from their lack of coordinated and 
specialized research, as each pursued a manifold agenda 
embracing several disciplines. Most importantly, Grouven 
saw a misguided interpretation of the stations' mission. "Up 
to now," he wrote, "these institutions have been seen in 
their service to practice, when they really should exist to 
serve science." Briefly stated, Grouven demanded a complete 
réévaluation of the stations' mission, organization, 
2 
administration, funding, and clientele. 
Rural, poorly funded, practically oriented and farmer-
controlled experiment stations did not disappear completely. 
Local farmers' unions continued to dominate several stations, 
and indeed, some unions founded new facilities in the 1860s 
and 1870s to monitor local seed and fertilizer markets. 
Nonetheless, beginning in the late 1850s and early 1860s, a 
new attitude was evident, as agricultural scientists, 
supported by government agencies, took control of the budget, 
administration and research agendas of several important 
stations. In areas where the scientists' and bureaucrats' 
agendas prevailed, experiment stations often obtained a level 
2 Anonymous, "Zur agricultur-chemischen Situation der 
Gegenwart," ALKPSW 1 (1861): 184, 212-213. 
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of funding that permitted long-range and in-depth 
investigations. 
Agricultural scientists grew increasingly bold in the 
early 1860s, and many seconded Grouven's critique. 
Scientists' confidence was manifested in several ways, as 
they actively claimed and reclaimed their authority over 
agricultural investigations. Experiment station researchers 
repeatedly asserted that only they had the expertise, 
training, and methodology that agricultural research 
demanded. Scientists scorned farmers who believed they could 
master the science of farming because they had heard a "field 
preacher's" lectures or because they carried a microscope 
into their fields. The chemist Friedrich Stohmann, for 
instance, brusquely farmers and their poor observations for 
any apparent contradictions between laboratory chemistry and 
3 
agricultural practice. Station directors continually 
complained that farmers' and unions' selfish demands for 
routine fertilizer, feed and soil analyses, prevented any 
significant research accomplishments. Gustav Kuhn, for 
example, scoffed at farmers' fears of fertilizer frauds, 
arguing that shams were in fact more difficult to detect than 
the scientific fundamentals of plant nutrition.^ Others 
3 Friedrich Stohmann, "Ueber Zweck und Wesen der 
Versuchsstationen," ALKPSW 8 (1868): 11-13. 
4 Gustav Kuhn, "Was hat die landwirthschaftliche Praxis von 
den agriculturchemischen Versuchsstationen nach dem 
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despaired over their jobs at rural stations, begging to find 
any government or academic post where they could escape the 
experiment stations' poverty, isolation, and drudgery. 
Political and economic developments also contributed to 
the experiment stations' new circumstances. In the late 
1850s, a spirit of liberalism and reform known as the "New 
Era" affected nearly every German state. Though liberals' 
hope for constitutional reforms proved short-lived, the 
political climate was nonetheless changed through various new 
educational, industrial, and trade policies.^ The rural 
economy also improved in the 1850s; indeed, one historian has 
labelled the period a "soaring boom".^ Agricultural 
production and productivity increased significantly in the 
1850s, as cultivated acreage increased, fallow lands 
diminished. Market pressures clearly affected German 
agriculture—commodity and land prices rose, fertilizer and 
gegenwartig von diesen eingenommen Standpunkte zu erwarten?" 
Journal fur Landwirthschaft 14 (1866); 114-123, here p. 117. 
5 For a useful analysis of links between science policies, 
or Wlssenschaftpolitik, and the social and political 
circumstances of pre-unification Germany, see Timothy Lenoir, 
"Social Interests and the Organic Physics of 1847, " in 
Science in Reflection^ Edna Ullmann-Margalit, ed., (Boston 
Studies in the Philosophy of Science, Volume 110), 
(Dordrecht/Boston/London: Kluwer, 1988), 169-192. 
6 Helmut Bohme, An Introduction to the Social and Economic 
History of Germany; Politics and Economic Change in the 
Nineteenth and Twentieth Centuries. Trans, by W. R. Lee. 
(New York: St, Martin's 1978), 35. 
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agricultural machinery sales increased rapidly, 
transportation networks improved, and specialized cultural 
patterns became common in the Rhineland, Prussian Saxony, and 
Silesia. Most importantly, German farmers were increasingly 
at the mercy of international developments—from neighboring 
German states, to the granaries of the American West, to the 
7 guano beds of southern Chile. 
The resurrection of Justus Liebig's reputation was 
especially important, since agricultural science had suffered 
in farm circles in both the mid-1840s and mid-1850s, largely 
because of the baron's arrogant style and faulty fertilizers. 
By the early 1860s, however, this situation had changed, 
thanks in part to the seventh edition of his Agricultural 
Chemistry. The seventh edition was not just another press 
run. Many sections were completely rewritten since the sixth 
edition had appeared in 1846. Liebig selectively used much 
recent agricultural research, he employed a new and 
relatively mild tone, and he even included an 
uncharacteristic touch of humility, admitting to a few errors 
7 James J. Sheehan, German History. 1770-1866, (Oxford: 
Clarendon Press, 1989), 749-754; and Theodore S. Hamerow, The 
Social Foundations of German Unification, 1858-1871; Ideas 
and Institutions^ (Princeton: Princeton University Press, 
1969), 36-41. Sheehan reports, for example, that the annual 
growth of cereal production in one Silesian district grew an 
average of 3.39% annually between 1846 and 1865. Hamerow 
notes typical rye yield per hundred hectares rose from 94 
metric tons in the 1840s to 103 tons in the 1850s to 135 tons 
in the 1860s. 
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in his earlier statements. In all, Liebig answered his 
critics while demonstrating his teachings' essential 
0 
correctness. 
Liebig*s rehabilitated position was evident in several 
ways. Even his longtime opponent, Karl Fraas, director of 
the Bavarian farmers' unions and experiment stations, 
admitted in 1862 that though Liebig had erred in the past, 
his chemistry had proven nonetheless that past practices no 
longer sufficed. Fraas credited Liebig with leading a 
"daring" group of agricultural scientists who offered farmers 
9 
"freedom from the manure house." The two men tangled again 
in 1864, following Liebig's censure of Bavarian farmers, and 
Fraas was removed from his position. The new man, Adam 
Muller, revised the Bavarian stations' research agenda, and 
made sure that the next two directors were Liebig allies. 
Further, Liebig's attacks on agricultural practice at the 
Hohenheim academy led directly to director Gustav Walz's 
resignation. The sudden closing of the German agricultural 
8 See my "The Rehabilitation of an Agricultural Chemist: 
Justus von Liebig and the Seventh Edition," Ambix 38 (1991): 
155-167. 
9 Karl Fraas, "Die landwirtschaftlichen Naturforscher," 
Westermanns Monatsheft 11 (1862): 525-528. 
10 Fraas and Liebig had a long dispute over control of the 
Munich Experiment Station. Friedrich Stohmann, Henneberg's 
former assistant, and Jakob Volhard, later Liebig's 
biographer, directed the Munich experiment station from 1864 
to 1869. 
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academies after 1862 was still another major Liebig victory. 
Within just a few years, many German governments transferred 
their agricultural curricula and research institutions to the 
universities. By the late 1860s, several of Liebig's former 
adversaries were soon jobless or otherwise silenced. 
Just as important, Liebig's teachings were confirmed by 
the experience of practicing farmers, not just by laboratory 
chemists. One writer suggested that each farmer hold a copy 
of Liebig's text, look at his fields, and ask himself if he 
was guilty of soil robbery. At least two estate owners 
published books showing that declining yields were already 
11 
evident, particularly in sugar beet regions. Similar 
results on potato fields also supported Liebig's theses. 
Just as Liebig's teachings suggested, guano—rich in nitrogen 
but poor in phosphates—did indeed tend to make fathers rich 
12 
and sons poor. At least according to Liebig's friends, the 
11 Leopold M. Zeithammer, Die Erschopfuna des Bodens durch 
den Rubenbau; Aus dem Gesichtspunkte der v. Liebig'schen 
Theorien erortert^ durch praktische Erfahruna und Beisspiele 
mshrerer Musterrubfinwirthschaften des Auslandes erlautert, 
(Prag: Clave, 1863)/ Armin Graf zur Lippe-Wielbenfeld, 
Raubbau oder Nicht? (Leipzig: Wiegand, 1865). See also 
Theodor Reuning's reports on the sterility of sugar-beet 
estates in Prussian Saxony and Magdeburg, Reuning to Liebig, 
31.3.1853 and 22.7.1863, in Justus von Liebig, Briefwechsel 
zwlschen Justus v. Liebig und Theodor Reuning uber 
landwirthschaftlichen Fragen aus den Jahren 1854 bis 1873. 
Georg von Liebig and Reinhold Echtermeyer, eds., (Dresden: 
Schonfeld, 1884), 124-127. 
12 Th. Simler, Kartoffeldunaungsversuche. angestellt mit 
Rucksicht auf Liebig's Erklaruna der Kartoffelkrankheit. an 
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baron's theories were gaining wider support among farmers in 
the early 1860s; Liebig's former student Julius Lehmann, and 
allies Friedrich Stohmann and Wilhelm Knop all reported that 
their mentor's ideas had triumphed in recent farmers' 
13 
meetings. In general, German farmers grew increasingly 
receptive to scientists' claims. Rapid increases in German 
fertilizer sales were the most convincing evidence of 
Liebig's legacy. 
In the 1860s, agricultural scientists frequently won 
battles for supremacy over German experiment stations. 
Scientists took control from the stations' founders, farmers' 
unions, demanding activities and research agendas that 
chemists and universities controlled. Influential 
agricultural scientists, such as Liebig's pupil Wilhelm 
Henneberg of Weende, Emil Wolff of the Hohenheim Academy, 
Friedrich Nobbe, editor of the stations' new scientific 
journal, played more prominent roles, while Julius Adolf 
Stockhardt saw his influence diminish during this period. 
Henneberg's work at the Weende station was a prominent 
der landwirthschaftLichen Anstalt in Mvri im Sommer 1864, 
(Aarau: Christen, n.d.). I would like to thank Dr. Anna 
Clark for securing this pamphlet for me. 
13 Julius Lehmann to Liebig, Nr. 9, 6.7.1864/ Wihelm Knop to 
Justus von Liebig, Nr. 5, 4.3.1865, and Friedrich Stohmann to 
Justus von Liebig, Nr. 4, 14.2.1864/ all in Liebigiana II.B., 
Handschriftenabteilung, Bayerische Staatsbibliothek Miinchen, 
I would like to thank Dr. Maria Trumpler for helping me 
obtain these documents. 
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example, where he followed the Munich model for animal 
physiology. Further, Joseph Henry Gilbert, the leading 
British agricultural chemist admitted in 1860 that Liebig's 
influence remained almost untarnished; he reported that it 
"made me quite angry to see how entirely Liebig had succeeded 
in throwing dust in the eyes of the young German Agricultural 
Chemists. 
Scientists found allies in several German governments. 
Bureaucrats became convinced that experiment stations could 
benefit the state as a whole, not just wealthier 
agriculturists. Reforms in German agricultural education 
also contributed, as several universities added agricultural 
programs and institutes to their offerings. Moreover, 
government ministries recognized that agricultural scientists 
would abandon their posts if conditions did not improve; 
several did just that. As a consequence, German governments 
raised salaries, increased annual funding for the fledgling 
stations, and provided grants for new laboratories, 
greenhouses and other facilities and supplies. Ministries 
moved some stations from rural estates to urban locales and 
14 Joseph Henry Gilbert to John Bennett Lawes, 24 September 
1860, Rothamsted Agricultural Station Archives. The same 
letter also reports that Lehmann "was quite a mineral man—as 
indeed a surprising number of the rising men were." I would 
like to thank archivist Margaret Harcourt Williams for 
providing me copies. 
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universities, where they came under the watchful eyes of the 
bureaucratic and academic communities. 
The réévaluation was first evident in the kingdom of 
Saxony. Theodor Reuning, the minister responsible for 
Saxony's agricultural affairs, imposed his view that the 
rural economy required greater state intervention and more 
attention to agricultural science and its institutions. As 
the economic historian Peter Borscheid has argued for Baden, 
it appears that the revolution of 1848 was a turning point in 
15 German states' intervention in agricultural affairs. 
According to Borscheid, a "nexus" of agricultural, 
scientific, business, and government interests joined to 
deliberately eliminate the economic causes of rural 
discontent. That coalition embraced science in general, and 
agricultural chemistry in particular, as a cure for social 
and economic ills. 
It appears that similar developments occurred in Saxony. 
As mentioned earlier, Reuning's policies reformed Saxon 
agricultural practice in three important ways—he helped 
centralize Saxon agricultural unions, increased state 
allocations for agriculture (in this case, by some 267 
percent—from 6000 Thaler to 16000 Thaler annually), and 
15 The essential volume regarding state involvement in 
agricultural science is Peter Borscheid, Naturwissenschaft, 
Staat, und Industrie in Baden, (1848-1914), (Stuttgart; 
Klett, 1976), especially pp. 10-27. 
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pushed for Môckern and subsequent experiment stations. By 
185 6, Saxony was home to four of the nine German 
(kleindeustch) experiment stations. 
Reuning also challenged prevailing views on agricultural 
science's value. In an 1856 article published in 
Stockhardt's journal, Reuning scorned farmers' single-minded 
concern about profits, insisting that the bigger issue was 
their inability to feed the German population without 
imported foods. Continual importation of butter, cheese, 
lard, and especially livestock made agricultural productivity 
a national economic issue. Just as List had done in his VDLF 
speeches, Reuning repeatedly warned that Germans exported the 
nation's cheapest fertilizers and feeds, namely bone meal and 
oil-cakes (an animal feed consisting largely of rapeseed 
oil). He explained that the risk of famine, rural labor 
shortages, and political disorder meant that nutrition had 
become a national social issue. Reuning insisted that state 
intervention into agricultural policy was necessary in order 
to make Saxon farming more "intensive"—to obtain greater 
productivity from Saxony's limited farmland and number of 
rural workers. He believed that farmers themselves stood in 
the way of more effective agricultural production, by 
clinging to the remnants of the elitist rural economy under 
137 
s e r f d o m . I n  o t h e r  w o r d s ,  t h o u g h  h e  w a s  n o t  a  s c i e n t i s t ,  
Reuning defended the scientists' position. Finally, it 
should be noted that Reuning and Liebig were close friends, 
and that Reuning's 1861 book, Justus Liebig und die 
ErfarhrunOf offered crucial data in defense of Liebig's 
17 theory. 
Reuning's article also endorsed a new view of the 
agricultural experiment stations and their mission. "In the 
word 'station,'" he suggested, "lies the notion of parts of a 
18 larger whole." In other words, Reuning wanted stations to 
join together in a system, one that supported research in all 
branches of the agricultural sciences. But that was not all. 
Reuning also had in mind a national system, linking the 
economic policies and agricultural research of all German 
states, as well as a professional system, one dominated by 
16 Theodor Reuning, "Was soli die Landwirthschaft? Was 
sollen die landwirthschaftlichen Versuchs-Stationen? Was 
soli ihre Thatigkeit geregelt und wie sollen sie organisiert 
werden?" CA 2 (1856): 201-214, here p. 204; Reuning, Die 
Entwicklnna der Sachsischen Landwirthschaft^ 11-14/ and 
Theodor Reuning, "An die landwirthschaftlichen Kreisvereine: 
Den Mangel an Arbeitern in der Landwirthschaft betreffend," 
Amts- und Anseige-Blatt fur die landwirthschaftliche Vereine 
des Kôniareich Sachsen 3 (1855): 54. See also Reuning, 
"Deutschland fuhrt sein billigstes Futter, sein billigsten 
Dunger aus, " Landwirthschaftlicher Jahrbiicher aus OstpreuRen 
13 (1861): 131-134. 
17 Theodor Reuning, Justus von Liebicr und die Erfarhruna: 
Eln Beitraa zur Diinaerfraae^ (Dresden: Schonfeld, 1861) . 
18 Reuning, "Was soil die Landwirthschaft?" 206. 
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trained experts and proven methods. He attacked farmers' 
assumption that agriculture was an "experience science," and 
their implication that farming was somehow different from 
other sciences. Farmers who scorned scientific conclusions 
as "childish amusements," Reuning believed, merely 
19 demonstrated their "self-conceited arrogance." Reuning 
also disputed Stockhardt's cautious approach to agricultural 
science and his limited view of the stations' mission. 
Reuning assumed that experiment stations must do more work 
than merely performing simple soil analyses and testing for 
fertilizer fraud. He did not reject field tests or practical 
confirmation of scientific investigations, but he did 
challenge the notion that experiment stations were isolated 
facilities, individually controlled by local farmers' unions. 
In brief, the real issue was control over the agricultural 
sciences: Reuning and other Saxon government officials 
believed agriculture needed science, and that a union of 
science and practice was possible and desirable. 
The Congress of German Farmers and Foresters (VDLF), 
held in Prague in 1856, also challenged Stockhardt's vision 
of experiment stations. While delegates routinely hailed 
experiment stations' rapid progress and endorsed their 
proliferation, debates grew more heated on the issue of 
19 Reuning, "Was soil die Landwirthschaft?" 204. 
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scientific freedom. C. R. Fresenius, Justus Liebig's former 
student and director of an agricultural academy's laboratory 
near Wiesbaden, explained that typical chemists "cannot 
possibly be the chemists that farmers expect." Scientists 
did not want to limit themselves to the soil and fertilizer 
tests that farmers and experiment stations' boards demanded. 
"Science wants to be free," he concluded, "and young chemists 
20 do not want to be mechanics." Fresenius also warned that 
experiment station chemists lacked the broad training in 
chemistry, physiology, and agriculture that was necessary for 
quick results. The stations' current conditions--namely poor 
funding and uncertain research objectives—could only be 
temporary. Like other critics, Fresenius believed that 
farmers held unrealistic hopes for the stations' impact on 
farm practice and profits. 
Generally speaking, the 1856 Prague Congress repudiated 
the Clever Programm of 1855. Participants established a 
commission, similar to one created at the Cleve meeting, 
instructed to investigate the experiment stations' possible 
proliferation. The newer commission represented a different 
constituency, as it was expanded to include more scientists 
21 
and bureaucrats than the Cleve group. The Prague 
20 "Verhandlungen der XVIII. Versammlung in Prag," 770. 
21 This point is made in Schling-Brodersen, Entwickluna und 
Institutionallsierung der Agrickulturchemie im 19. 
Jarhrhundert, page 152. She lists four government 
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commission's goals also differed significantly from its 
predecessor's. For instance, the Prague committee assumed 
that "only through united efforts and common methods of 
experimentation," can questions be answered quickly and with 
certainty. They endorsed systematic and cooperative research 
agendas, rather than local practical tests and popular 
lectures on agricultural chemistry. Members also hoped that 
a periodical could be established to collect and disseminate 
22 
each station's research in a new central journal. 
Though Stockhardt's influence remained evident in many 
German states, Reuning's vision of the experiment stations 
became state policy in Saxony. As director of the 
Landesculturat, Reuning transformed Saxony's four isolated 
experiment stations into members of a network that served the 
entire nation. Reuning articulated his ideas in a proposal 
entitled "Fundamentals of the Activities of the Scientific 
Sections of the Agricultural Experiment Stations in the 
Kingdom of Saxony." The Saxon Interior Ministry approved 
these provisions in October 1857 : 
1. The purpose of the agricultural experiment 
stations is to explore the measurable laws of nature, in 
relation with agricultural enterprises, and to determine 
their useful applications. The pursuit of this 
objective requires that the goals be determined in 
representatives and six natural scientists among the thirteen 
members. 
22 "Verhandlungen der XVIII. Versammlung in Prag," 771. 
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advance as much as possible. The natural sciences 
should be pursued with a total effort, and not through 
unnecessary research. 
2. The director of the scientific sections, and the 
chairmen of the stations' boards of trustees, should 
meet each year with the government's commissioner, to 
discuss the general interests of the station, its 
improvements, and its general goals for the future. 
3. From these conferences, an annual research plan 
for each experiment station shall be determined, 
approved by the boards of trustees and the government's 
commissioner. 
4. The various stations shall, as much as possible, 
divide and distribute the work.... 
5. At the end of the year, each experiment station 
shall report its results to the Interior Ministry, and 
withhold the publication of its results until that 
time.23 
In contrast to farmers unions' vision of isolated and 
decentralized experiment stations, the "Fundamentals" reveal 
three novel assumptions: that governments should closely 
supervise experiment station research, that coordinated 
research methods and objectives were needed, and that each 
station should begin specialized investigations in one branch 
of the agricultural sciences. Another point is also 
important, for Reuning stated that unity of all German 
23 Anonymous, "Grundzuge fur die Thâtigkeit der 
naturwissenschaftlichen Abteilungen der Landwirthschaftlichen 
Versuchsstationen im Kcnigreich Sachsen," QA 4 (1858): 117-
124. Also available in Gustav Kuhn, "Geschichtliches uber 
die landwirthschaftliche Versuchs-Station Mockern," LVS 22 
(1877): Beilage II, here pp. 66-68. 
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experiment stations was the ultimate goal, and the 
"Fundamentals" would be altered if German unity occurred. 
Reuning's program clearly differed from Mockern's 
original statute of 1852 and the Clever Programm of 1855. In 
contrast to Crusius's and Stockhardt's concern for practical 
and immediately useful results, the Saxon "Fundamentals" 
assumed that basic and long-term scientific research was a 
top priority. The new document essentially ignored issues of 
estate productivity and profitability. Instead, it required 
commitments to explore the "laws of nature," particularly 
animal physiology, since Saxon bureaucrats demanded answers 
to questions about public nutrition. Reuning hoped 
individual farmers would not bother station chemists with 
requests for soil and fertilizer analyses. 
The "Fundamentals" also signalled a turning point in the 
economic health of the fledgling stations. Reuning persuaded 
local experiment station boards to embrace the 
"Fundamentals", for he made it clear that continued financial 
support from the Interior Ministry hinged upon their 
acceptance. The Saxon government's financial commitment grew 
as it wrested control of the stations from local farmers' 
unions. By 1860, over three quarters of Mockern's budget was 
143 
assigned to salaries and supplies for the scientific 
24 
section. 
The Landesculturrat ^ the Saxon stations' governing 
board, also assumed greater control over personnel matters. 
In 1856, it hired a new director for the Mockern station, Dr. 
Wilhelm Knop, who had already established his reputation in 
chemistry as editor of the journal Chemischen Centralblatt. 
During his tenure at Mockern, Knop turned the experiment 
station's budget and research agenda decidedly toward plant 
physiology. The board also hired a former Liebig student, 
Julius Lehmann, to direct the Weidlitz station. Moreover, 
Reuning provided funds and equipment for experiments that 
might not have been approved by local experiment station 
boards—one example was Dr. Haubner's animal nutrition work 
that pursued the goals "of science, without any special 
25 
consideration of its practical applications." 
24 Kuhn, "Geschichtliches," 65. Budget figures from 
appendix to same article, after page 144, According to 
Schling-Brodersen, Entwickluna und Instutionalisieruna der 
Aarikuluturchemie^ page 156, the state went so far as to 
discourage continued private funding for the stations. 
25 Reuning in Ministry of Interior Report, 1 January 1858. 
Staatsarchiv Dresden, Ministerium des Innern, Buch 15628, 
Blatt 24. Other Landesculturrat meetings are briefly 
discussed in Anonymous, "Kleinere Zeitung," Aaronomische 
Zeitung 11 (1856): 110/ and Rittner, "Verhandlung des Landes-
Culturrathes fur das Konigreich Sachsen," Amt- und Anzeige-
Blatt fur die landwirthschaftllche Vereine des Kôniareich 
Sachsens 5 (1857): 13-15. Basic information about Knop from 
Anonymous, "Profesor Wilhelm Knop," Landwirtschaftlich-
Historisohen Blatter 16 (1917): 19; Heinz Walter, "Wilhelm 
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Reuning further stipulated that a new professional 
journal was necesssary to coordinate and systematize 
experiment station work. The Saxon Landesculturrat took 
control of the Mockern experiment station's reports from 
Wilhelm Crusius and the Leipzig Okonomische Societat, thus 
clearing the way for new journals. Reuning and the Saxon 
agricultural board renamed its existing monthly, the 
Amtsblatt fur die landwirtschaftliche Vereine^ adding a 
subtitle that indicated it was the official organ for Saxon 
stations' routine reports.More significantly, Reuning 
founded Die LandwirthSQhaftliche Vecsychs-Stationen, a 
journal "devoted solely to the scientific research in the 
agricultural realm." Editors hoped for contributions from 
all experiment stations, expecting that the journal would 
become a "unified German" undertaking. The new journal's 
guidelines were rather precise, further suggesting a degree 
of state control over station scientists and their 
27 
research. Reuning summed up the argument for a new 
Knop," NDB 12 (1980): 214-215; and Alan J. Rocke, "Untitled 
Manuscript on Wilhelm Kolbe," Chapter XI, 13-17. I would 
like to thank Dr. Rocke for allowing me to see his 
manuscript. 
26 Anonymous, "Amtlicher Theil," Amtsblatt fur die 
landwirtschaftliche Vereine 5 (1857): 94. 
27 Reuning in Ministry of Interior Report, 1 January 1858. 
Staatsarchiv Dresden, Ministerium des Innern, Buch 15628, 
Blatter 25-31. See also Anonymous, "Mittheilungen aus den 
Verhandlungen der diesjâhrigen Versuchsstations-Conferenz in 
Dresden," CA 4 (1858): 56-59. 
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approach in his foreword to the journal's first number: "The 
time has arrived, when agriculture can no longer successfully 
reach its fullest development exclusively through 
P ft 
practice." 
The departure of Ernst Theodor Stockhardt, Julius 
Adolf's cousin, from the directorship of Saxony's Chemnitz 
experiment station provides another demonstration of state 
involvement in experiment station policy. The Chemnitz 
facility was the second German experiment station, founded in 
1853 by the local farmers' union. Its statute was quite 
similar to Mockern's, with most seats on the governing board 
2 9 
reserved for estate owners. In 1861, when Stockhardt 
accepted a position at the University of Jena, Reuning and 
his board took control. In a letter to his superior, the 
Minister of Interior Friedrich von Beust, Reuning wrote that 
in the entire Chemnitz farmers' union, "there is hardly a 
member to be found with the necessary intelligence and 
28 Theodor Reuning, "Vorwort," LVS 1 (1859); 1-2. See also. 
Anonymous, "Die Herausgabe eines gemeinsamen Journals fur die 
landwirthschaftlichen Versuchsstationen betr.," G6 4 (1858): 
124-126. 
29 Anonymous, "Bekanntmachung: Die landwirthschaftliche 
Versuchsstation in Chemnitz," Amts- und Anzelae-Blatt fur die 
landwirthschaftliche Vereine des Kôniareichs Sachsen 2 
(1855): 2-4/ and Friedrich Nobbe, "Statistische Revue uber 
den Bestand des land- und forstwirthscahftlichen 
Versuchswesens, nach 25jahriger Entwicklung (1877)," LVS 22 
(1877): 147-284, here pp. 193-194. 
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background" to lead the station. Members' "low level of 
intelligence" caused them to have no interest in the 
experiment station; in fact, he believed they had a "definite 
30 
aversion to it." Saxon agricultural chemists agreed that 
the Chemnitz station suffered from too many conflicting 
interests on its board, and that a "purely scientific 
direction" was necessary. Reuning realized the station would 
lose its funding from the Chemnitz farmers' union, but argued 
that total state control was preferable nonetheless. Indeed, 
the station was completely revamped with two new scientific 
sections, one for chemical and one for physiological 
31 
research. While many other stations still struggled with 
the general approach demanded by local constituencies. 
Saxony's stations began to specialize among the plant, 
32 
animal, or soil sciences. 
Yet with increasing frequency, bureaucrats, scientists, 
and writers demanded changes in German experiment stations. 
30 Reuning to Ministry of Interior, 21 June 1861. 
Staatsarchiv Dresden, Ministerium des Innern, Buch 15528, 
Blatter 108-112. 
31 Reuning to Ministry of Interior, 21 June 1861. 
Staatsarchiv Dresden, Ministerium des Innern, Buch 15628, 
Blatter 108-112; and Curatorium des Versuchsstations to 
Reuning, 28 June 1861. Staatsarchiv Dresden, Ministerium des 
Innern, Buch 15628, Blatter 116-118. 
32 Anonymous, "Die Versuchsplane der landw. 
Versuchsstationen des Kônigreichs Sachsen fur das Jahr 1862," 
LYS 4 (1862): 107-112. 
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One newspaper editorial of 1857, for example, accepted 
Reuning's criticisms of German agricultural practice. 
Stressing the interrelationship of agriculture, industry, and 
commerce, the editor saw Germans' inferior farming practices 
at the root of their lag behind their British counterparts. 
He fully agreed with Reuning's call for specialized 
experiment stations and coordinated agricultural science 
33 
research projects. Another newspaper also criticized the 
prevailing vision of experiment stations, noting that it 
would be "comic and lavish" to have an experiment station on 
every field, especially in view of farmers' reluctance to 
34 
contribute money to these projects. Also in 1857, the 
plant physiologist Hermann Hellriegel endorsed the Saxon 
"Fundamentals" at the VDLF meeting in Coburg. Hellriegel, 
who was also director of a new experiment station at Dahme, 
favored specialized scientific research for each station, 
urging experiment station chemists to add "depth" rather than 
35 
"breadth" to their research. 
33 Anonymous, "Was soil die deutsche Landwirthschaft?" 
Landwirthschaftlioher Anzeiaer 4 (13 September 1857): n. p. 
34 [C. Schneitler?] "Ueber Versuchsstationen," 
Landwirtschaftliche Zeituncr fur Nord- und MitteXdeutschland 3 
(1857): 345-348. 
35 E. Deyssing, ed., Amtlicher Bericht uber die XIX. 
Versammlung deutscher Land- und Forstwirthe zu Coburg. vom 
30. August bis 5. September 1857^ (Coburg: Mensel & Sohn, 
1858), 410-413. 
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By the early 1860s, other governments imitated the 
Saxons' program. Prussia's Minister of Agricultural Affairs, 
Hermann von Puckler, for example, rejected the prevaling 
opinion that a union of Prussian experiment stations was 
"neither beneficial nor natural." Instead, Puckler forced 
his colleagues to admit that experiment stations' "lack of 
collection, screening and correction through a central 
office" hampered their success. Prussian bureaucrats thus 
created a Central-Commission for the Agricultural-Chemical 
Experiment System, which served as a center for the 
collection and dissemination of agricultural science projects 
and results. The Commission claimed that their control would 
"not cause excessively great damage to the freedom of 
experiment station directors," yet the loss of local control 
was inevitable. Though commissioners promised to assign 
specific research projects only in "urgent cases," they in 
fact required all of Prussia's stations to investigate a 
37 
number of projects. Prussia's ministers backed their 
36 Untitled Minutes of the Royal Prussian Landes-Oconomie-
Collegiums, ALKPS 35 (1860): 23-25, 330. 
37 Anonymous, "Zur Instruction der Central-Commission fur 
das agrikultur-chemische Versuchswesen," ALKPSW 1 (1861): 14; 
Anonymous, "Aus der Central-Commission fur das agrikultur-
chemische Versuchswesen," ALKPSW 2 (1862): 141-142/ 
Wehrmann, "Jahres-Bericht der Central-Kommission fur das 
agrikultur-chemische Versuchswesen in Preulien fur das Jahr 
1864," ALKPS 45 (1865): 241-253/ Wehrmann, "Jahres-Bericht 
der Central-Kommission fur das agrikulturchemische 
Versuchswesen in Preulien an den Herrn Minister fur die 
landwirthschaftlichen Angelegenheiten fur das Jahr 1865," 
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program with cash. The government's funding for its 
experiment stations averaged about 800 Thaler per station in 
1860, 1000 Thaler per station in 1864, and 1300 Thaler per 
3 p 
station in 1868. 
Hannover's experiment station also found ministerial 
support for the agricultural scientists' agenda. In 1850, 
just as the Landesculturat had done in Saxony, Hannover's 
central agricultural union assumed greater control over local 
farmers' unions. Two years later, Hannover's Royal 
Agricultural Society established a chemical laboratory in 
Celle. Its founders employed the rhetoric of Albrecht Thaer, 
a hero of Hannoverian agriculture, and the station's purpose 
was to benefit practice, providing member agriculturists with 
3 9 
soil, marl, and feed analyses. The society hired Wilhelm 
Henneberg to conduct these tests, as part of his manifold job 
ALKPS 47 (1866) : 257-269. A list the Prussian stations 
common research projects includes: work on potato sickness; 
experiments to develop a reliable seed-flax; determination of 
the ammonia content of rain and snow; tests of various bone-
meals preperations; and testing the nutritive claims of the 
Liebig Company's Extract of Meat. 
38 Compare Wehrmann, "Jahres-Bericht der Central-Kommission 
fur das agrikultur-chemische Versuchswesen in Preufien fur das 
Jahr 1864," p. 244; and v. Nathusius, "Jahres-Bericht der 
Central-Kommission fur das agrikulturchemische Versuchswesen 
in Preuften an den Herrn Minister fur die 
landwirthschaftlichen Angelegenheiten fur das Jahr 1868," 
ALKPS 54 (1869): 178-198, here p. 180. 
39 Wilhelm Henneberg, "Ruckblick auf die Geschichte und die 
Erfolge der landwithschaftlichen Versuchsstation Weende," 
Journal fur Landwirthschaft 12 (1864): 273-282. 
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that also involved editing its journal, speaking before local 
farmers' unions on agricultural science, and serving as the 
union's secretary. 
Henneberg was dissatisfied with this arrangement. In 
contrast to experiment station directors trained in 
agricultural academies, Henneberg was a veteran of the German 
universities. He had studied botany under Matthias Schleiden 
at Jena, animal chemistry under Liebig at Giessen, and 
travelled to England and Scotland to meet leading British 
scientists and agricultural chemists. Henneberg considered 
the job a chance to apply Liebig's teachings to agriculture, 
and was thus disappointed with the meagre facilities in 
Celle. Henneberg was also a friend of Reuning, served on the 
VDLF's Prague Commission that endorsed research oriented 
stations, and had hoped to build a similar facility in 
Hannover. After years of lobbying, he convinced Hannover's 
leading minister, Wilhelm von Borries, and the farmers' union 
to establish an experiment station at Weende near Gottingen 
in 1857. Like other stations, however, the Weende station 
orginally pursued a very broad program despite poor 
40 funding. 
40 Bayerische Staatsbibliothek Munchen, Liebigiana II.B, 
Wilhelm Henneberg to Justus von Liebig, Nr. 1, 1.2.1853. For 
biographical information on Henneberg, see Miiller and Klemm, 
Im Dienste der Ceres, 118-121; Franz Lehmann, "Wilhelm 
Henneberg," Journal fur Landwirtschaft 38 (1890): 503-533/ 
Carl Voit, "Nekrolog auf Wilhelm Henneberg," Sitzunosberlchte 
der Bayersiche Akademie der Wissenschaften. Mathematische-
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The bleak situation changed quickly after 18 60, when 
Henneberg discovered the important animal nutrition research 
by the Munich physiologists Theodor Bischoff, Carl Voit and 
Max Pettenkofer. He wrote to Liebig, asking explicitly for 
guidance in physiology research, and hoping the chemist could 
influence Borries to approve a new physiological mission for 
the Weende station. The government soon supplied funds for a 
new Pettenkofer respiration apparatus, the colossal machine 
designed to measure animal metabolism. By the late 1860s, 
Weende's ample budgetary support stood out among German 
stations; it received grants of 14000 Thaler grant from the 
state and 4000 Thaler from the central union for its initial 
inventory. Thereafter, Weende received 1400 Thaler annually 
from state, 1900 Thaler annually from the farmers' union, and 
free use of buildings and 2.5 Morgen land.^^ 
Experiment stations founded in the 1860s also reflected 
Germans' changing vision of agricultural science and the 
I 
scientists' increasing authority. In the 1830s and 1840s, 
physikallsche Klasse 21 (1891): 161-174; and H. Brune and 
Elke Niemann, "Die Begrundung der Wissenschaft der 
Tierernahrung durch Justus von Liebig und Wilhelm Henneberg," 
Zeitschrift der Tierphysioloaie. Tlerernahruna. und 
Futtermittelkunde 36 (1975): 6-17. 
41 Bayerische Staatsbibliothek Munchen, Liebigiana II.B, 
Wilhelm Henneberg to Justus von Liebig, Nr. 5, 17.12.1859. 
See also von Freyberg êL al. "Dotirung der 
landwirthschaftlichen Central-Versuchsstation," Zeitschrift 
des landwirthschaftlichen Vereins in Bayern 57 (1867): 476-
490, 505-507. 
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professor Friedrich Gottlob Schulze of the University of Jena 
dominated German agricultural pedagogy. Schulze was one of 
Liebig's most vocal critics during the 1840s and 1850s, and 
like other agricultural educators, Schulze resented chemists' 
claims that agricultural wealth rested upon the natural 
sciences rather than economics. When Schulze died in 1860, 
the University's directors chose a replacement who viewed the 
4 2  issues differently, Ernst Theodor Stockhardt. Stockhardt, 
director of the second German experiment station at Chemnitz, 
lobbied for an experiment station immediately upon his call 
to Jena. By 1862, he successfully assembled a coalition of 
station supporters among farmers' unions, university 
scientists, and Thuringian governments. In constrast to his 
older cousin Adolf, the Clever Programm's promoter, Ernst 
Stockhardt apparently favored experiment station plans 
4 3 developed at Prague. Academics, not farmers, dominated the 
42 An East German dissertation reports that Stockhardt and 
Schulze enodorsed the same program, (i.e., capitalism), yet 
the author provides ample evidence of Stockhardt's aggressive 
changes. See Joachen Oehme, "Die Entwicklung der 
Landwirtschaftlichen Einrichtungen und ihrer akademischen 
Lehre an der Universitat Jena," (Dissertation-A, Universitat 
Jena, 1982), 61-66. 
43 Ernst Stockhardt defended Liebig more vigorously than his 
cousin Adolf. In the mid-1850s, he solicited articles from 
Liebig against the "nitrogenists," to be published in his 
Zeitschrlft fur deutsche Landwirthe. In a letter to Liebig, 
Ernst Stockhardt asserted that he could not allow his 
friendship with Emil Wolff or his blood relationship with his 
"beloved relative" Adolf stand in the way of criticizing 
their errors. Ernst Theodor Stockhardt to Justus von 
Liebig, No. 6, 16 June 1857, Bayerisches Staatsbiblothek 
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station's administration—five of the seven board members 
were Jena's natural science professors. The Jena station's 
statute also expressed a scientific mission: "the institute 
has the goal, through scientific investigations and 
scientifically managed experiments to broaden knowledge of 
4 4 the influential natural laws in agriculture." 
The history of Hohenheim's experiment station also 
illustrates agricultural chemists' expanding authority over 
German agricultural research. Since the mid-1850s, when he 
left his post as Mockern's director to become agricultural 
chemistry professor at the Hohenheim academy, Emil Wolff 
continually lobbied for an experiment station in Wiirttemberg. 
In an 1857 speech, for example, Wolff described experiment 
stations in a language that would appeal to Wiirttemberg ' s 
reluctant farmers—he stressed that they were closely bound 
with agricultural practice, that they were inexpensive, and 
that the kingdom must keep pace with agricultural science 
Miinchen, Liebigiana II. B. See also W. Bergmann, "100 Jahre 
Institut fiir landwirtschaftliches Versuchs- und 
Untersuchungswesen bsw. Landwirtschaftliche Versuchsstation 
Jena," Zeltschrift fur landwirtschaftliches Versuchs- und 
Untersuchungswesen 8 (1962): 3-43. 
44 The original reads "Die Antsalt hat den Zweck, durch 
naturwissenschaftliche Untersuchungen und in 
wissenschaftlicher Weise angestellte Versuche die Erkenntnis 
der fiir die Landwirthschaft massgebenden Naturgesetze zu 
erweitern." See R. Theile, Erster Bericht uber die Arbeiten 
der landwirthschaftlichen Versuchsstation zu Jena^ (Jena: 
Mauke, 1866), 1-18. 
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developments in other nations. "In fact," he concluded, 
4 5 
"these institutions are a necessity of our time." 
Years passed, however, before Wiirttemberg gained an 
experiment station. Wolff found little support among 
farmers' union leaders, as long as Gustav Walz, director of 
Hohenheim's Academy, actively opposed a new institution. 
Walz epitomized the agricultural academies' traditional 
teachings, and he determinedly faced Liebig's attacks upon 
those schools. In 1863, they tangled in another dispute. 
Liebig charged that Hohenheim, widely regarded as a model of 
proper South German farming, was in fact guilty of "soil 
robbery" that led inevitably to soil sterility. Walz denied 
the charge, insisting that Hohenheim's fields could expect 
fertility for another 590 years (and in some cases, up to 
8900 years). Though both men exaggerated the truth, 
Wiirttemberg's state government and Hohenheim's trustees 
reacted quickly; according to Hohenheim's historian, it 
became "self-evident and necessary" that Walz resign. He did 
45 Emil Wolff, "Ueber landwirthschaftlich-chemische 
Versuchsstationen," Wochenblatt fur Land- und 
Forstwirthschaft 9 (1857): 157-160. Wolff also argued that 
science was already in a position to help farmers, 
particularly through fertilizer, feed, and soil analyses. 
Through these tests, he asserted, experiment stations could 
actually help to create soil fertility. He estimated their 
cost as 1200 gulden annually. 
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so in 1865, and officials approved a new experiment station 
immediately thereafter. 
The station got off to a rocky start. Even before it 
opened, Wolff complained that its unusual administrative 
organization hindered agricultural research. Under the 
station's statute, Wolff, the agricultural professor Wilhelm 
Funke, and the station's chemist, C. Kreuzhage, each had full 
autonomy to carry out their own research projects. In 
lengthy reports to the academy's trustees and the national 
ministries, Wolff analyzed the station's problems. The 
station completely lacked leadership, he explained, with 
inevitable disputes over every aspect of the station's work. 
Wolff threatened to leave unless there was an "appropriate 
reorganization" in which he received "complete freedom." 
Remarkably, his colleagues agreed. Kreuzhage told trustees 
that compared to other German experiment stations, 
Hohenheim's work lacked the focus necessary for useful 
results. Its experiments could not become "a systematically 
46 Gunther Franz, "Die Geschichte der Universitat," in 
Universltat Hohenhelm, Landwirtschaftliche Hochschule. 1818-
1968, Gunther Franz, ed., (Stuttgart: Eugen Ulmer, 1968), 
especially pp. 62-69/ G. Hanlein, "Die Entwicklung und 
Bedeutung der landwirthschaftliche Versuchsstation 
Hohenheim," (Diss, agr., Landwirtschaftlichen Hochschule 
Hohenheim, 1953), p. 11; and Anonymous, Untitled Manuscript 
on the Landesversuchsanstalt fur Landwirtschaftliche Chemie, 
Universitatsarchiv Hohenheim, 20.01. Walz's resignation, 
(attributed to "poor health"), was announced on 14 June 1865/ 
the experiment station was approved on 25 July 1865. 
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complete whole," he argued, unless guided by a single 
director. The agricultural professor's letter was especially 
noteworthy. Funke reported that the title "experiment 
director" was not appropriate for him, and he repeatedly 
stated that chemistry specialists should lead the station's 
research projects. Both men agreed that Wolff deserved to 
lead the station.By 1869, the board approved a 
reorganization plan, granting Wolff complete authority over 
both the budget and research program.At Hohenheim, as 
elsewhere, the chemist's vision of the experiment station 
prevailed over agriculturists' resistance and skepticism. 
Complex battles among scientists, farmers, ministers 
and the central farmers' union in Bavaria offer a final 
illustration of these issues. In the mid-1850s, Bavarian 
politics was marked by conflicts between Maximillian II, the 
rather progressive monarch who encouraged industrialization, 
and provincial and conservative agriculturists who resisted 
47 Emil Wolff to Directors of the Experiment Station, 
25.1.1866, Universitatsarchiv Hohenheim, 20.01; Emil Wolff to 
Akademie Direktion Hohenheim, 20.6.1868, Universitatsarchiv 
Hohenheim, 20.01; C. Kreuzhage to Akademie Direktion 
Hohenheim, 17.6.1868, Universitatsarchiv Hohenheim, 20.01; 
and Wilhelm Funke to Akademie Direktion Hohenheim, 13.6.1868, 
Universitatsarchiv Hohenheim, 20.01. 
48 Akademie Direktion Hohenheim to Unidentified, 8.3.1869, 
Universitatsarchiv Hohenheim, 20.11; and Anonymous, "Zur 
Statistik des landwirthschaftlichen Versuchswesens," LVS 11 
(1869): 226-228. 
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4 9 
any change in the status quo. In the midst of these 
struggles, Liebig, one of Maximillian's confidants, was 
embroiled in another major battle, this time with his 
opponents, the "nitrogenists." When the General-Comité of 
Bavaria's central farmers' union created an experiment 
station in 1855, its purpose was not to promote, but to test 
and to question agricultural scientists' teachings. 
Nonetheless, the General-Comité asked Liebig to help direct 
its new station. 
Liebig turned down the overture, however, offering only 
to place his laboratory "at the station^chemist's 
disposal.In a rather frank report to the station's 
supporters, Liebig explained his deep reservations about 
49 The political situation in Bavaria is summarized in 
Gunther Muller, Konla Max II und die sozlale Fraae. (Beiheft 
der Zweimonatsschrift Politischen Studien). (Munchen: Gunter 
Olweg, 1964), 74-85. See also W. Jodlbauer, Was aeschah zur 
Forderung der Landw.i.rthschaft unter Konig Maximilian II in 
Rayern?), (Munchen: Fleischmann, 1863), 43-44; and E. Patrick 
Munday, "Sturm und Dung: Justus von Liebig and the Chemistry 
of Agriculture," (Ph. D. Diss., Cornell Univeristy, 1990), 
282-287. 
50 (Carl) Fraas, "Geschichtliches," in Eraebnisse 
landwirthschaftllcher und aarikultur-chemischen Versuche an 
der Station des General-Comité des Bayerischen 
landwirthschaftlichen Vereines in Munchen^ 1. Heft, (Munchen: 
Cotta, 1857), xii-xvi. Liebig's gesture was apparently based 
on the stipulation that one of his former students, Dr. 
Wilhelm Mayer, would be named that chemist. Mayer did indeed 
become the station's first director, though the' exact 
circumstances are unclear. Mayer soon left that post to 
direct the artificial fertilizer factory at Heufeld, where 
Liebig was an important advisor and investor. 
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farmers' vision of agricultural science. Farmers' hopes that 
science could be a "teacher" of correct agriculture were 
misguided, he warned. Emphasizing the sharp conflict between 
agricultural science and practice, Liebig contended that 
empirical science had reached its limit. In fact, science's 
role was more like a "mother," providing the general but 
fundamental principles that could be used as signposts toward 
their goal. The mere "existence of agricultural experiment 
stations alludes to the uncertainty in the applications of 
scientific teachings," Liebig declared. The stations "will 
remain, only as long as this awkwardness continues." Future 
experiments, he maintained, must seek to uncover those 
51 general laws that apply to farming. 
Liebig expressed still more objections to the 
organization and activities of the existing experiment 
stations. Since "their goal is not the establishment of 
scientific principles, but their applications in specific 
cases," Liebig believed experiment stations could not hope to 
have any lasting value. Until those goals were changed, 
Liebig concluded that experiment stations could be nothing 
51 Justus von Liebig, "Vorwort iiber agrikultur-chemische 
Versuchs-Stationen," in Ergebnisse landwirthschaftliche 
Versuche, 1. Heft, v-xii, here pp. vii-ix. The original 
reads: "Ihçe Existenz beruht auf der Unsicherheit in der 
Anwendung der wissenschaftlichen Lehre, und sie werden so 
lange Dauer haben, als diese Unbeholfenheit dauert." 
159 
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more that "scientific help-stations." The "biggest 
handicap" in their history, Liebig believed, had been their 
inability to coordinate their work. In the Bavarian case, he 
opposed the planned separation of the three experiment 
stations, arguing that the separate fields and stations would 
not produce enough important results to justify their added 
expense. Liebig further complained that the stations had 
been ineffective because of their experiments' insignificant, 
practical goals. Few investigators questioned standard and 
popular trends in farm practice; most studies were designed 
to justify agricultural practice, not to uncover their 
scientific principles. Other stations, he maintained, tried 
to solve problems that were beyond the poorly educated 
53 
chemists' skills. Liebig offered similar criticisms of the 
experiment stations in a letter to the Stuttgart chemist 
Hermann Christian Fehling, complaining that they were 
"stillborn children," and would never be able to fulfill the 
54 impossible goals that their supporters envisioned. 
52 Liebig, "Vorwort uber Versuchs-Stationen," viii-ix. The 
original reads: "Ihre Aufgabe ist nicht die Festellung 
wissenscaftlicher Grundsatze, sondern ihre Anwendung in den 
einzelnen Fallen, sie sollen wissenschaftliche Hilfs-
Stationen fur die Praxis sein." 
53 Liebig, "Vorwort uber Versuchs-Stationen," ix-xii. 
54 Justus von Liebig to Hermann Christian Fehling, 21 
October 1857. Liebig Museum, Giessen, Nr. 687. 
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For various reasons, largely rooted in the tension 
between Liebig and Bavaria's farmers' union, Munich's first 
55 
experiment station faced many problems. There are two 
sides to this story, and the truth is difficult to ascertain. 
Issues were also blurred by the fact that Carl Fraas, 
president of Bavaria's agricultural union, wavered between 
positions as a Liebig admirer and opponent. Yet it seems 
clear that Liebig's published attacks on Bavarian farmers in 
1864 proved to be the last straw. According to Liebig, "In 
no nation is agriculture at a lower level than in Bavaria," 
for poor fertilizer sales revealed Bavarian agriculturists' 
ignorance of agricultural science. Moreover, Liebig 
caustically scorned Fraas and farmers' unions for refusing to 
change the status quo, suggesting that they were tools of 
reactionary politicians. Fraas rejected those charges, of 
course, blaming Liebig himself for the experiment station's 
poor performance, since the baron refused to attend meetings 
55 There is surprisingly little information available on the 
station's activity in the early 1860s. It does seem, 
however, that the station lost both its autonomy and its 
outdoor facilities. The laboratory moved to Munich's plant 
physiology institute, and its second director, Philip Zoller, 
also a Liebig student, was forced to rely on piecework 
analyses for his income. See Nobbe, "Statistische Revue," 
176-178; and remarks by the Bavarian minister von Wolfanger 
in W. Wolf and Gustav Kuhn, "Verhandlungen der III. 
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 8 (1866): 1-44, 
here p. 3. 
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where the station's agenda was under consideration. In a 
letter to the farmers' union, Liebig responded that he had 
helped its work from the start, yet had not received one word 
of thanks. He demanded an immediate retraction of all 
implications that he had hindered the station, and wanted 
credit for his contributions to Bavarian work on soil 
57 fertility and plant physiology. 
In this tense situation, changes were inevitable. Fraas 
was fired in 1865, replaced by Liebig"s personal friend, Adam 
Miiller. Muller had promoted agricultural science and 
artificial fertilizers since his days as an agricultural 
writer in the Bavarain Pflaz in the mid-1840s. Just as 
important, Muller was a political and economic liberal, and 
insisted that Bavaria modernize its agricultural practice to 
56 [Carl] Fraas, "Die Stellung des Baron Liebigs zur 
bayerischen Landwirthschaft seit 1855, und zwar zunâchst zum 
landwirthschaftlichen Verein," Auasburaer Allaemeine Zeituna 
Beilage, #201, (19 July 1864) : 3270-3271. See also Fraas, 
"Zur Aufklarung uber Baron Liebig's Strait mit der bayrischen 
Landwirthschaft," Zeitschcift des landwirthschaftlichen 
Vereins in Bayern 54 (1864): 446-448. For an overview, see 
Hans Raum, "Die Anfânge der Agrikulturchemie in Bayern, (Vom 
Lorenz Zierl 1826 bis zum Tode Liebigs 1873)," Baverlsches 
Landwirtschaftliches Jahrbuch 45 (1968): 482-494; and Hans 
Raum, "Carl Fraas," Bayerisches Landwirtschaftliches Jahrbuch 
32 (1955): 361-380. 
57 Justus von Liebig to General-Comité des 
landwirtschaftlichen Veriens fur Bayern, No. 1, 4 August 
1864, Bayerisches Staatsbiblothek Miinchen, Liebigiana II. A. 
Liebig's public response was less harsh: see Justus von 
Liebig, "Das Ende meiner Besprechung des Zustandes 
bayerischen Landwirthschaft," Augsburger Allgemeine Zeitung 
Beilage, #206, (24 July 1864): 3325. 
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join an international economy dominated by its more 
• 58 progressive neighbors. 
These developments presented an opportunity to revive 
Bavaria's agricultural experiment stations. A number of 
prominent agriculturists created a new Union for the 
Establishment of Agricultural-Chemical Experiment Stations 
for the Kingdom of Bavaria (VLVSB), a private group that 
claimed to enjoy both Liebig's and Muller's support. The 
VLVSB admitted that it was hard to believe Bavarian 
agricultural science lagged behind other German nations, 
since "the great master who uncovered the laws of scientific 
agriculture" lived in their midst. Their 1865 brochure and 
conference asked anyone interested in "improving our national 
welfare" to contribute; they hoped to recruit 800 
59 
subscribers. 
The VLVSB changed its course in 1867, and petitioned 
Bavaria's Chamber of Deputies in its search for cash. 
Indeed, with only 163 subscribers, the group could not hope 
to establish and sustain a new station without outside funds. 
58 See Muller's July 1863 speech in the Bavarian Landtag, 
supporting his country's continued membership in the 
Zollverein, quoted in Hermann Kohl, Adam Muller: Lebensbild 
eines pfalzischen Bauern, (Pirmasens, published by author, 
1929), 30-31. Muller's friendship with Liebig is described 
pp. 49-52. 
59 Anonymous, Griinduna des Vereins fur Errichtuna einer 
aarlcultur-chemischen Versuchsstation fur das Konlareich 
Bayern, (Augsburg: Mirth, n.d. [1865]). 
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The VLVSB's new argument was carefully constructed. The 
group claimed that Bavaria lost more than 4.8 million gulden 
annually through wasted fertilizers, and it portrayed 
experiment stations as educational facilities that benefitted 
all, not as institutes that interfered with free market 
capitalism to benefit a few. Above all, it appealed to fears 
of falling behind other German states; budget data from 
Prussia, Saxony, Braunschweig, and Wurttemberg exposed the 
Bavarian government's parsimony. The group's proposal was an 
extreme one, however: they sought a large estate devoted 
entirely to experimental agriculture; they requested that the 
state grant 70,000 gulden as an initial investment, plus 3000 
gulden annually thereafter. Just as important, they assumed 
that research projects would be controlled by a board on 
which five of seven members were from the VLVSB. 
It is not surprising that many prominent farmers and 
farmers' unions favored rural experiment stations dominated 
by agriculturists. It is surprising, however, that one of 
those farmers was Justus von Liebig's son, Hermann. Though 
little of the correspondence between father and son remains, 
it is evident from other letters that Justus was at times 
frustrated with his second son. Hermann failed, both 
academically and socially, in his apprenticeship as a 
60 von Freyberg a_l. "Dotirung der landwirthschaftlichen 
Central-Versuchsstation," 476-490, 505-507. 
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pharmacist, causing his father to wonder if he could "make a 
capable man of him."^^ Hermann next studied general 
sciences and chemistry at Darmstadt and Munich, but then 
chose farming as his career. He resumed his schooling at 
Bavaria's Weihenstephan agricultural academy—later a target 
of the elder Liebig's attacks on the poor quality of German 
agricultural education—and made an extended tour of the 
leading farms and estates in England and Scotland. Hermann 
then managed an estate in Hungary, and returned in 1858 when 
his father bought him a large estate in Bavaria. 
61 Hermann's poor grades and immature behavior as a pharmacy 
student are documented in Justus von Liebig's letters to E. 
Merck, 12 March 1848, 19 March 1848, 29 December 1848, 8 
February 1850, 12 May 1850, 29 July 1850, and 3 May 1851. 
Liebig Museum, Giessen, Nrs., 1012, 1013, 1015, 1021, and 
1023, respectively. 
62 Biographical information from O(tto) M(ay), "Hermann 
Freiherr von Liebig," Zeitschrift des landwirthschaftlichen 
Vereins in Bayern 84 (1894): 723-725; Georg Lehnert, 
"Hermann Georg von Liebig," in Hessisnhe Biographienf Herman 
Haupt, ed., (Darmstadt: Hessische Staatsverlag, 1934), Vol. 
3, 377-380; and Adolph Kohut, Justus von Liebig; Sein Leben 
und Wirken. auf Grund der besten und zuverlassiasten Ouellen 
aeschildertf (Giessen: Roth, 1904), 160-165. The episode 
involving the purchase of the Bavarian estate is particularly 
interesting: after the deal had been signed, Justus Liebig 
wrote to his publisher, Eduard Vieweg, begging for loans and 
advances on his book sales, since he was unable to meet the 
payment schedule for Hermann's estate. Vieweg responded that 
he owed Liebig nothing; the chemist was in fact already 
20,000 Bavarian gulden in debt. See Justus von Liebig to 
Eduard Vieweg, 2 January and 25 January 1858, in Justus von 
Liebig, Brlefe an Vieweg^ Margarete and Wolfgang Schneider, 
eds., (Braunschweig/Wiesbaden: Vieweg, 1986), 313 and 315-
316. 
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Beginning in the 1860s, Hermann published numerous 
articles in the German agricultural press, often stressing 
his own background in both agriculture and science. One 
essay is particularly relevant: an anonymous article that 
appeared in 1867 in the Auasburaer Allgemeine Zeltung urging 
reforms for Bavaria's agricultural experiment stations. 
Hermann and his father reached quite different conclusions 
about experiment stations. Like many agricultural writers, 
the younger Liebig maintained that agricultural chemists were 
not really capable of answering farmers' problems; practicing 
farmers understood their soils and crops better than 
chemists. According to Hermann, anyone who had worked the 
land realized that "the individuality of soils is even 
63 The article in question was first published in the 
Auasburaer Allaemeine Zeitung Nr. 65, Beilage, (1867): 1061-
1062/ and also printed anonymously in the Agronomlsche 
Zeitung 22 (1867): 216-218. Though a recent publication has 
credited Justus von Liebig as its author, it is nearly 
certain that Hermann wrote the piece. The arguments are 
incongruous with the elder Liebig's, while they match quite 
well with ideas expressed in the son's other publications. 
Furthermore, the anonymous author's assertion that he had 
long experience as a practicing farmer would certainly rule 
out attribution to Justus von Liebig. See Justus von Liebig, 
Justus von Liebig. 'Hochwohlaeborner Freiherr. ' : Die BciefS 
an Georg von Cotta und die anonymen Beitraoe zur Auasburaer 
Allaemeinen Zeituna. Andreas Kleinert, ed., 
(Mannheim/Heidelberg/Wien: BIONOMICA/Winter/Braumuller, 
1979), 48-52. The two Liebigs have been confused previously; 
in 1863, one journal editor described an article by Hermann 
Liebig as one from the "famous chemist." See Hermann von 
Liebig, "Das neueste Stand der Landbauwissenschaft: 
Erschopfung und Ersatz," Landwirthschaftliche Zeituna fur 
Nord- und Mittel-Deutschland 7 (1863): 129-133. 
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greater than that of animals.In a sketchy history of 
German experiment stations, he complained that chemists, who 
found managing estates and outdoor experiments a chore, 
persuaded agricultural groups to move experiment stations to 
the cities and the experiments indoors. The newer experiment 
stations used very small plots or gardens, and those were 
only to please superficially the agricultural organizations. 
In an interpretation that differed from his father's, Hermann 
von Liebig argued that the stations' great emphasis on 
chemistry and failure to ask questions that pertained 
directly to agriculture was one of their greatest weaknesses. 
"I hope that in time a greater number of farmers will become 
convinced," Hermann wrote, "that the previous research games 
of many agricultural station chemists have been thoroughly 
inadequate and full of errors, and that they will find the 
65 
means to correct this nuisance." 
64 Hermann von Liebig, Anwendunq der kunstllchen Dunger, 
neb.qt, etnAm Anhana; nher VArsuchRwirthsrhaften al.q Eraanznna 
der Versuchsstationen, (Braunschweig; Vieweg, 1867), 38-40. 
65 Hermann von Liebig, "Die agriculturchemischen 
Versuchsstationen," Agronomlsche Zeitung 23 (1868): 667-668, 
699. The original reads: "... so hoffe ich doch, daft nach 
und nach, wenn eine groliere Anzahl Landwirthe sich uberzeugt 
hat, da/i die seitherige Versuchsmacherei vieler 
Agrikulturchemiker durchaus ungenugend und fehlerhaft 
gewesen, dieselben auch die Mittel finden, diesem Uebelstand 
abzuhelfen." Several of his other publications give similar 
interpretations; see also his Anwendung der kunstllchen 
Dunaer; "Agriculturchemie und Landwirthschaft auf der 
Hochschule," Georaika 4 (1873): 1-26; and "Empirie und 
Wissenschaft," Georgika 4 (1873): 241-258. 
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To remedy these handicaps, Hermann proposed reforms that 
were nearly the opposite of those offered by his father. 
Hermann maintained that experiment station chemists should 
have their power curtailed, reduced to a secondary position 
beneath more agriculturally experienced station directors. 
The stations' governing boards, comprised of agricultural 
representatives, should select as their directors practicing 
farmers who were familiar with the sciences. He named 
Saxony's experiment station at Pommritz as a model, for it 
had been established on a large operating estate, where the 
director did not allow research to overshadow the farm's 
basic economic goals. While Justus von Liebig argued that an 
experiment on one-quarter Acker was as good as on one hundred 
Ackerf his son urged experiments on a larger scale, insisting 
that experimental estates resemble typical agricultural 
enterprises.^^ And whereas Justus von Liebig demanded that 
German agricultural education be moved to the universities, 
in order that students receive better training in the 
sciences, Hermann disagreed. For example, he considered Carl 
66 Hermann von Liebig's recommendations varied slightly on 
this issue. In "Landwirtschaftliche Versuchsstationen 
Bayern," he suggested one Bavarian Tagwerk per trial/ in 
Anwenduna der kiinstlichen Diinaerf he suggested one Prussian 
Morgen per trial/ and in "Die agriculturchemischen 
Versuchsstationen," he suggested a minimum total estate size 
of sixty Tagwerk. Justus von Liebig's remark from letter to 
Reuning, 20 January 1861, in Briefwechsel zwischen Liebia und 
Reuning, 56. One Saxon Acker was equivalent to 1.37 English 
acres; one Bavarian Tagwerk was slightly smaller than that. 
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Volt's well-known research useful for the sciences of 
physiology and nutrition, but warned that such education had 
little relevance for farmers. The best solution, according 
to the younger Liebig, was to establish agriculture as a 
discipline in higher education independent from the pure 
sciences, providing agricultural professors with fields and 
facilities for in-depth research of the questions directly 
relevant to agriculture.^"^ 
This idea went nowhere. Instead, the Bavarian 
parliament announced that it was willing to spend 6000 gulden 
on experiment stations, sending Muller on a tour of eleven 
North German experiment stations to determine the best way to 
spend its appropriation. Muller reported that there were 
really only two types of experiment stations: the scientific 
model, like Henneberg's station at Weende, and the 
agricultural model, like Pommritz, Contrary to hopes and 
assumptions that experiment stations could unite science and 
practice, Muller suggested that the incompatible languages of 
farmers and scientists meant that each constituency needed 
its own network of experiment stations. Muller believed a 
complete network of experiment stations would be ideal; for 
Bavaria, he envisioned a system that would include a 
scientific station in Munich, a large agricultural station at 
67 Hermann von Liebig, "Agriculturchemie und Landwirtschaft 
auf der Hochschule," 1-26. 
169 
the Weihenstephan agricultural academy, a station for 
investigating animal feeds at the veterinary school, plus a 
number of district laboratories for fertilizer control. In 
view of the 6000 gulden budget, however, Miiller suggested 
that an urban, scientific station was the only feasible 
68 
solution. The reorganized Bavarian experiment station was 
an urban laboratory that fit scientists' vision of 
agricultural research. The station's new board, comprised of 
three university scientists, including Justus von Liebig, 
called Liebig's former student, Julius Lehmann, to direct its 
work.GS 
Lehmann's call to Munich illustrates another important 
issue for German experiment stations in the 1860s: the 
chemists' perennial frustration with farmers' demands. 
Lehmann had been employed at the rural Weidlitz and Pommritz 
68 [Adam Miiller], "An das General Comité des 
landwirthschaftlichen Vereins und an das Direktorium des 
Vereins zur Grundung landwirthschaftlicher Versuchsanstalten 
in Bayern," Zeitschrift des landwirthschaftlichen Vereins in 
Bayern 58 (1868): 297-304. Muller's point on language is in 
W. Korn. ed., Amtlicher Bericht ûber die XXVII. Versammluna 
deutscher Land- und Forstwirthe zu Breslau. vom 10. bis 15. 
Mai 1869, (Breslau: Korn, 1869), 63-72. 
69 Julius Lehmann, "Mittheilungen ûber die Reorganisation 
der landwirthschaftlichen Central-Versuchs-Station von Bayern 
und ûber die auf derselben anzustellenden nachsten Versuche," 
Zeitschrift des landwirthschaftlichen Vereins in Bayern 59 
(1869): 196-197/ and Julius Lehmann, "Ueber die 
landwirthschaftlichen Central-Versuchsstation fur Bayern," 
Zeitschrift des landwirthschaftlichen Vereins in Bayern 59 
(1869): 485-487. Other members of the board included the 
botanist Carl Nageli and the physiologist Carl Voit. 
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stations in Saxony, the very stations that Hermann Liebig and 
other agriculturists promoted as their model. Lehmann hated 
his post, however. In a letter to Justus Liebig, he 
complained: "Today practice demands an analysis of guano, 
tomorrow of milk, the next day of manure, on the fourth day 
the diligent man finally has a chance to do something for 
science." Yet Lehmann faced critics who whined "he does 
7 0 
everything halfway." He tried desperately to improve his 
situation, asking Reuning for a respiration device, and 
pursuing openings at the Dresden veterinary school in 1862, 
and at the Munich experiment station in 1865. He even blamed 
Pommritz's rural location for the failure of his first 
71 
marriage. Finally, in 1867, after repeated strife with a 
70 Julius Lehmann to Justus von Liebig, Nr. 7, 5.10.1862. 
Similar complaints in Julius Lehmann to Justus von Liebig, 
Nr. 15, 20.3.1866. Both in Liebigiana II.B, Bayerische 
Staatsbibliothek Munchen. 
71 Julius Lehmann to Justus von Liebig, Nr. 7, 5.10.1862; 
Julius Lehmann to Justus von Liebig, Nr. 8, 26.7.1863; Julius 
Lehmann to Justus von Liebig, Nr. 11, 18.1.1865; and Julius 
Lehmann to Justus von Liebig, Nr. 16, 3.1.1867, all in 
Liebigiana II.B., Bayerische Staatsbibliothek Munchen. It 
should be noted that in 1864, Lehmann's station was 
transferred from Weidlitz to Pommritz, both large estates in 
the Saxon Oberlausitz. Friedrich Stohmann also applied for 
the Munich opening. In 1865, Stohmann wrote from his post at 
Braunschweig's station that he was desperate for a new 
position; "I must get out soon aa possible," (his 
emphasis) he stated, hinting that money was no factor. 
Stohmann got the job, but left within a year for the post in 
Halle. Friedrich Stohmann to Justus von Liebig, Nr. 6, 
24.1.1865, Liebigiana II.B, Bayerische Staatsbibliothek 
Munchen. 
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leading estate owner, Lehmann resigned without propsects for 
another job. Ironically, this occurred in the wake of 
Hermann Liebig's articles praising the Pommritz model; 
Lehmann wrote to Justus Liebig indicating that Hermann did 
72 
not know the whole story. For Lehmann, the call to Munich 
73 
was the "greatest blessing." 
While Lehmann and other agricultural chemists 
complained, it is even more striking that German governments 
responded to their complaints. Unmistakably, scientists' 
influence on agricultural educational as well as research 
policy grew. Liebig's attack on German agricultural 
academies and their non-scientific curricula was an important 
stimulus for new thinking. In an 1861 speech to the Royal 
Bavarian Academy of Sciences, Liebig called those 
institutions little more than "schools for laziness and 
backwardness,and "refugees from a different era of 
72 Julius Lehmann to Justus von Liebig, Nr. 17, 24.7.1867/ 
Julius Lehmann to Justus von Liebig, Nr. 18, 14.9.1867, 
Liebigiana II.B, Bayerische Staatsbibliothek Munchen. The 
letters suggest that Hermann hoped to fill the vacancy at 
Pommritz, but Lehmann discouraged him from applying. 
73 Julius Lehmann to Justus von Liebig, Nr. 23, 3.2.1869, 
Liebigiana II.B, Bayerische Staatsbibliothek Munchen. 
74 Quoted in Ludwig Rau, "Zur Frage uber den 
landwirthschaftlichen Unterrricht," ALKPS 41 (1863): 102-111, 
here 102. 
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7 5 teaching." Reuning joined this effort as well. "I would 
go so far to say," he wrote Liebig, that the "academies 
should be broken up by police action for the general welfare 
of the state. 
Though Prussia's Agricultural Advisory Board initially 
denied that there was a problem, several German governments, 
farmers' unions and capitalist farmers recognized that the 
academies demanded reform. Indeed, only 233 students, 61 of 
them foreigners, attended rural German agricultural academies 
77 in 1861. In response, officials founded new university-
based agricultural institutes, with Julius Kuhn's institute 
at the University of Halle the most significant. Kuhn's new 
definition of farming—the "physiology or biology of 
cultivated organisms"—required a new approach to 
75 Justus von Liebig, "Wissenschaft und Landwirtschaft," in 
Reden und Abhandlunaen, (Heidelberg: Winter, 1874; reprint 
ed., Wiesbaden; Sandig, 1965), 189-201, here p. 199. 
76 Theodor Reuning to Justus Liebig, 4 March 18 63, 
Briefwechsel zwischen Llebla und Reuning. 121. The original 
reads: "Ich gehe so wait, dali ich die Akademien fur 
gemeinschadlich polizeilich aufzuheben erachte." 
77 Mauritz Dittrich, "Julius Kuhn und sein 
landwirtschaftliches Institut in Halle: Bin Beitrag zur 
Geschichte der wissenschaftliche Methodik," ZAA 10 (1962): 
61-70. See also Direktion des landwirthschaftlichen 
Zentralvereins der Provinz Sachsen to Minister fur 
landwirthschaftliche Angelegenheiten, 28.1.1862, in Heinz 
Schwabe, "Philosophische und methodologische Grundfragen der 
Wissenschafts- und Universitatsgeschichte, darg'estellt an 
Hand neuer archivalischer Zeugnisse zum Leben und Wirken 
Julius Kuhns aus den Jahren 1825 bis 1862," (Diss. phil. 
Universitat Halle, 1968), pp. 68a-70a. 
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agricultural education. For instance, Kuhn instituted a 
three-year curriculum, placing a heavy emphasis on students' 
own laboratory investigations. 
Kuhn further stipulated that Halle's agricultural 
institute needed experimental plots if he were to decline 
attractive offers from other German universities. Because 
Kuhn's program was remarkably successful—within two 
semesters, he attracted over 120 agricultural students to 
Halle—Prussian officials granted most of Kuhn's wishes. For 
directors of the nearby station at Salzmunde, Kuhn's success 
also gave them an opportunity to wrest control of the station 
from Hubert Grouven's expensive and futile research projects. 
Grouven naturally denied these arguments, warning that 
increased contact with scientists and students would merely 
be a hindrance. J. G. Boltze, the station's benefactor, made 
counteroffers, including a twelve-year contract, to keep the 
station on his estate. Yet the contract's escape clause 
merely confirmed skeptics' fears that an experiment station 
should not trust its future to an estate owner's whims. 
Officials noted that Kuhn's institute could increase the 
station chemist's contacts with scientists and university 
students, and argued that farmers were also more likely to 
visit an urban station than an isolated rural one. Debates 
continued for months, but when put to a vote, 48 members of 
the provincial agricultural union endorsed the transfer; only 
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7 8 fifteen favored Salzmûnde. The union did not want Grouven 
to direct the Halle station; they chose instead the Weende-
7 9 trained physiologist, Friedrich Stohmann. By hiring Kuhn 
and Stohmann, bureaucrats, farmers and scientists in Prussian 
Saxony seized control of an experiment station and research 
agenda that had previously eluded their grasp. 
Halle's success prompted officials in Hannover to act as 
well. In the 1850s, when Hannover's experiment station at 
Weende was founded, it was expected to serve the local 
agricultural academy. Though loosely associated with the 
University of Gottingen, that school had a traditional 
curriculum inspired by Thaer's teachings. By 1866, however, 
Wilhelm Wicke, the academy's director, realized that 
circumstances had changed. In a report to the university's 
directors, Wicke predicted declining enrollments in the face 
of Kuhn's success at Halle. "Under such conditions," Wicke 
warned, "it could well be that in a few years the last hours 
of the Gottingen-Weende agricultural academy will strike." 
78 "Amtliche Bekanntmachungen," ZdlCVProvSachsen 22 (1865); 
279-281. The crisis with Halle's station received attention 
in several German states. Emil Wolff, for example, admired 
Salzmûnde's ample finances, and warned of the disturbances 
"in such a large and noisy city as Halle." See Wolff, "Die 
Wanderversammlung deutscher Agrikulturchemiker," 102-106. 
79 Stohmann receieved his chemistry training under Friedrich 
Wôhler at Gottingen, was Henneberg's assistant and co-author 
with the Weende animal physiology projects, then directed 
experiment stations at Braunschweig and Munich. See C. 
Leisewitz, "Friedrich Stohmann," ADB 54 (1908): 543-546. 
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The experiment station's director, Wilhelm Henneberg, also 
attested that fears about the future of their agricultural 
80 
science program were "fully justified." Wicke's report 
stated explicitly that it was "now known" that experiment 
stations were more successful when scientists, not farmers, 
controlled their agenda. Wicke also reported that Henneberg 
tired of the travel, isolation, and tedium that the Weende 
location required; Henneberg's "greatest wish" was to have 
greater contacts with his scientific colleagues at the 
university. Both agreed on the solution: the station's 
"full emancipation" from its rural location, and integration 
into the university's curriculum. Prussia's minister of 
culture, Heinrich von Muhler, also supported the project, 
citing successes at other urban agricultural experiment 
stations in Halle, Berlin, and Leipzig.®^ 
80 "Bericht des Professor Wilhelm Wicke den Zustand des 
agricultur-chemischen Laboratorium betreffend," 15 July 
1866. Universitatsarchiv Gottingen, 4 Vo Nr 15/ and "Bericht 
des Professors Henneberg betreffend: die Verbindung der 
Weende Versuchsstation mit dem agriculturchemischen 
Laboratorium in Gottingen," 13 November 1866, 
Universitatsarchiv Gottingen, 4 Vo Nr 15. 
81 "Vortrag des Universitâts-Geheimene Regierungsrath Dr. 
von Werstedt in Gottingen, betr. die Verlegung der 
Versuchsstation vom Weende nach Gottingen," Celle (17 
November 1869), Universitatsarchiv Gottingen, 4 Vo Nr 15. 
See also Nobbe, "Statistische Revue," 161-165/ and Anonymous, 
Festschrift zum 150 iahriaen Bestehen der Konialichen 
Landwirtschaft-.s-Gesellschaft Hannover,, 1764-1914, (n.c.: 
Verlag der Landwirtschaftskammer Hannover, 1914). The 
transfer was delayed, partciularly because of disputes over 
the sale of the Weende estates. They were finally sold in 
1874, permitting the station's transfer to Gottingen, and the 
176 
There were many pressures to move experiment stations to 
the cities. As mentioned, the expansion of German 
universities, and the resulting competition among them for 
students, encouraged many to try to keep up with the 
University of Halle and its facilities. The era's political 
circumstances, especially Prussia's annexation of several 
states and the establishment of the North German 
Confederation, provided ministers with additional 
justification to centralize agricultural policies and 
82 institutions, As urban populations swelled, governments 
increasingly expected projects aimed at urban consumers— for 
8 3 
example, studies of sugar, meat, fat and milk production. 
Above all, experiment station directors insisted on the 
change, and supporters of rural stations had much 
8 4 influence. Scientists demanded higher salaries and 
founding of an agricultural institute at the University of 
Gottingen. 
82 A good illustration occurred in Braunschweig, where the 
local farmers' union president expressed concern over the 
increasing Prussian influence in union affairs. See 
"Generalversammlung, 9. 2. 1869," MVLFHB 36 (1868-1869): 482-
485. 
83 See Gutsav Kuhn, "Was hat die landwirthschaftliche 
Praxis?" 380-381. 
84 It may be surprising that Saxony's Reuning was among the 
urban stations' critics. See Theodor Reuning, "Liegen die 
landwirthschaftlichen Versuchsstationen zweckmâ/iiger auf dem 
Lande oder in den Stadten?" Amtsblatt fur die 
landwirthschaftlichen Vereine 16 (1868) : 129-132/ and Theodor 
Reuning, Mittel und Weae zur weiteren Forderuna der 
sachsischen Landwirthsrhaft, (Dresden: Pa&ler, 1873), 3-6. 
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improved facilities; with new stations continually being 
established, they could readily find better situations. 
Nearly all experiment station directors moved at least once 
in their careers. In 1868, Friedrich Stohmann could report 
that rural experiment stations were no longer valid, and 
asked that stations be transferred to "centers of trade and 
spiritual life."®^ By 1880, at least six more stations had 
been transferred to major cities. 
In the German area, Liebig's vision of agricultural 
chemistry fared better in the 1860s than in the 1840s and 
1850s. Looking back at the stations' first quarter century, 
Wilhelm Henneberg complained that the farmers' vision of 
agricultural research, particularly as expressed in Adolf 
Stockhardt's Clever Programm, severely hindered stations and 
retarded their success. According to Henneberg, tedious 
fertilizer and feed tests cost scientists countless hours of 
85 F. Stohmann, "Ueber Zweck und Wesen der 
Versuchsstationen," ALKPSW 8 (1868): 11-13 
86 In 1866, officials in the Prussian Rhineland moved the 
rural Lauersfort station (perviously at St. Nikolas) to Bonn. 
Braunschweig's station was moved inside the city limits in 
1870. In the 1870s, Ida-Marienhutte's station was moved to 
Breslau, Kuschen's to Posen, Altmorschen's to Marburg, and 
Insterburg's to Konigsberg. Sources include Anonymous, 
"Verlegung der Vesuchsstation und Grundung einer 
Ackerbauschule," Zeitschrift des landwirthschaftlichen 
Vereins fur Rheinoreulien 35 (1865) : 4; Anonymous, 
"Versuchsstation," Zeitschrift des landwirthschaftlichen 
Vereins fur Rheinpreufien 37 (1867) : 28; Anonymous, 
"Monatsversammlung, 6. 1. 1871." MVLFHB 38 (1870-1871): 197. 
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research. Stations' inadequate funding in 1877 was a legacy 
of the farmers' original program and initial authority. 
"Fortunately," Henneberg asserted, a "new generation" led by 
Liebig's students and Reuning's colleagues insisted that 
agricultural scientists required academic settings and well-
funded specialized facilities to make a lasting 
8 7 
contribution. 
If farmers and agricultural unions often took the 
initiative in creating the experiment stations, it was 
chemists, physiologists, and government ministers and 
bureaucrats who established the journals, conferences, and 
professional organizations that assured the experiment 
stations' lasting influence and reputation. Scientists like 
Henneberg, Stohmann and Wolff, and bureaucrats like Reuning, 
von Muhler, and Muller directed German agricultural science's 
institution-building and discipline formation. 
These changes had several implications. For example, 
the first few experiment stations' directors served 
apprenticeships at agricultural schools or in Adolf 
Stockhardt's laboratory, while many later ones received 
8 8 training under Liebig, Wohler, or Henneberg. These 
87 W. Henneberg, "Die Entwicklung des landwirthschaftlichen 
Versuchswesens," Journal fur Landwirthschaft 26 (1878); 3-16, 
especially pp. 14-15. 
88 On this point, with a slightly different interpretation, 
see also Schling-Broderson, Entwicklung und 
Institutionallsierung der Agrikulturchemie, 180-187. 
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scientists then revamped the venue of agricultural research. 
Hoping to eliminate as many variables affecting a plant's 
growth as possible, they preferred indoor, laboratory 
investigations to the outdoor tests that agriculturists 
expected. They also created innovative methodologies, 
employing techniques that few farmers could reproduce at 
home. Even the vocabulary evolved in the twenty years after 
Mockern opened. Whereas farmers' unions asked for studies of 
peas, guano, potato "sickness" and "tired" sugar beets, 
scientists responded with data on proteins, carbohydrates, 
potassium salts, glucose and nematodes. Finally, it seems 
that scientists and ministers had more faith in the 
agricultural sciences than farmers. For these men, 
agricultural science was not something that needed revision 
in order to better match farm practice; they believed that 
information was already available that could directly benefit 
German agriculture. This era's institution-builders did not 
see experiment stations as simply mediators between science 
and practice, but as the real creators and investigators of 
8 9 
undiscovered and newly discovered agricultural science. 
89 See Wolff, "Ueber landwirthschaftlich-chemîsche 
Versuchsstationen," 157-160/ and Eduard Heiden, Die 
landwirtschaftlichen Versuchsstatlonen, (Leipzig: Schmidt, 
1873): 12-13. 
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CHAPTER FOUR 
FROM CHEMISTRY TO PHYSIOLOGY: 
EXPERIMENT STATION RESEARCH IN THE 1850s AND 1860s 
Battles among farmers, scientists, and government 
policy-makers continued as fights over the stations' research 
programs. Parties seemed to think of each other as 
opponents, rather than allied supporters of agricultural 
science, since each constituency had differing visions and 
expectations of experiment station research. Farmers and 
farmers' unions, who governed most stations in their early 
years, expected agricultural chemists to conduct 
investigations immediately applicable to farm practice. 
Government bureaucrats, meanwhile, hoped stations' 
experiments could help modernize their rural economies, 
particularly by serving industrial and export markets. 
During the 1860s, however, German agricultural scientists 
gained increasing control over the stations' research 
agendas. At least at the larger stations, a small group of 
influential plant and animal scientists acquired enough 
power, funding, and autonomy to redirect experiment station 
research along lines that they controlled. 
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Though one historian has reported that American 
1 
agricultural science was "in doldrums", German experiment 
stations produced important work during this period. Their 
discoveries were consequential in the short-term, as 
scientists secured enough confidence from farmers and 
politicians to ensure the stations' continued funding. 
Admittedly, experiment stations were unable to answer all 
agricultural questions as long as scientists knew little or 
nothing of soil bacteriology, vitamins, and genetics. 
Nonetheless, German chemists and physiologists contributed a 
number of innovative research projects and methodologies that 
have had lasting implications for plant and animal science. 
Though it is often assumed that agricultural scientists 
borrow from other disciplines and more respected peers, that 
analysis does not do justice to German experiment stations' 
chemists and physiologists. In the mid- and late- nineteenth 
century, experiment stations combined personal, 
institutional, and intellectual factors to yield important 
2 
and original research. 
1 See Margaret Rossiter, "The Organization of the 
Agricultural Sciences," in The Organization of Knowledge in 
Modern America. 1860-1920^ Alexandra Oleson and John Voss, 
eds., (Baltimore/London: Johns Hopkins University Press, 
1976), 211-248, here p. 214, describes the 1870s and 1880s as 
a period of "transition" between the era of agricultural 
chemistry and agricultural physiology. 
2 Helpful comments in Frederic L. Holmes, "The Formation of 
the Munich School of Metabolism," The Investigative 
Enterprise;—Physiology in Nineteenth-Century Medicine, in 
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The Congress of German Agricultural Chemists, 
Physiologists, and Experiment Station Directors, (VDAC) which 
3 
met seven times between 1863 and 1872, was the focal point 
for the new research agenda. After agricultural chemists 
broke away from the Congress of German Farmers and Foresters 
(VDLF), farmers and their allies quickly lost influence over 
experiment station research. VDAC delegates abandoned the 
notion that the experiment stations' purpose was to quickly 
answer farmers' and farmers unions' questions about the 
chemical composition of soils, feeds, and fertilizers. A new 
group of agricultural scientists dominated the VDAC, 
replacing some of those more sympathetic to agriculturists 
and their unions. For example, Adolf Stockhardt, who chaired 
Holmes and William Coleman, eds., (Berkeley: University of 
California Press, 1988), 179-210, especially pp. 179-182. 
3 The Congress met seven times before members voted to join 
the Congress of German Scientists and Physicians. 
YEAR CITY COUNTRY HOST #* 
1863 Leipzig Saxony W. Knop 16/38 
1864 Gottingen Hannover W. Henneberg 18/44 
1865 Munich Bavaria F. Stohmann 17/62 
1866 no meeting (Austro-Prussian War) 
1867 Braunschweig Braunschweig H. Schulze 16/54 
1868 Hohenheim Wurttemberg E. Wolff 19/50 
1869 Halle Prussia F. Stohmann 17/69 
1870 no meeting (Franco-Prussian War) 
1871 Dresden W. Hofmeister 19/48 
* The first number indicates the number of experiment 
stations represented; the second indicates total attendence. 
Source is [Friedrich Nobbe], "Die Wanderversammlung der 
Vortande Deutscher Versuchs-Stationen," LVS 22 (1877): 449. 
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many of the VDLF's scientific sections, was virtually silent 
in the 1860s, and attended no VDAC meetings. Hubert Grouven 
also saw his influence plummet— in the early 1860s, 
Grouven's works were widely read, as he controlled the best-
funded experiment station at Salzmunde in Prussian Saxony. 
Yet he lost his position in 1865/ by the late 1860s, 
Grouven's former colleagues ignored or castigated his ideas 
on both animal physiology and field research, and one even 
charged him with plagiarism. In general, German agricultural 
scientists' authority and autonomy was manifested in the 
VDAC, an organization that had no rival in other nations. 
Experiment stations' mission also changed as 
physiologists and botanists exerted increasing influence over 
research. Scientists found that simple chemical analyses of 
plants, feeds, and soils did not solve as many agricultural 
problems as expected. Economic and political pressures also 
demanded revised research agendas. During the 1860s, then, 
experiment station researchers asked new questions: How does 
the digestive process affect the nutritive value of animal 
feeds? How do plants' nutritive needs vary during their 
lifetime? How do soils obtain the power to extract some 
compounds but not others? What is the interrelationship 
between root systems and their soils? Many of these 
questions demanded far more complex methodologies and 
measurement standards than had been employed previously. In 
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contrast to those who doubted that science could be measured 
at all, or those who hoped that simple chemical analyses 
could explain the natural world, German agricultural 
scientists defined nature as a complex living organism that 
only they could measure with sufficient precision. As 
scientists turned away from agricultural chemistry to more 
in-depth analyses of animal physiology and nutrition, plant 
physiology, and soil science, they declared their command 
over the experiment stations' mission. More importantly, 
they generally gained enough control over stations' budgets 
and hiring practices to see that their vision of agricultural 
science was pursued. 
To explain the changes in experiment station science, it 
is necessary to compare agricultural chemistry and physiology 
research of the 1860s with earlier assumptions and 
investigations. In the eighteenth century, animal feeding 
was a low priority in the German area, for peasants could not 
spare their grain to feed animals nor use their fields to 
grow fodder crops. One familiar anecdote told of 
"Schwanzviehf" animals so weak after a winter that they had 
to be dragged by their tails into pastures in spring. It is 
4 Schwanzvieh. which might be translated as "tail-animals," 
are described in Hans-Heinrich Miiller and Volker Klemm, Im 
Dienste der Ceres; Strelflichter zu Leben und Werk 
bedeutuender deutscher I.andwirte und Wissenschaft 1er. 
(Leipzig/Jena/Berlin: Urania, 1988). Preindustrial Europe's 
poor animal husbandry practices are described in Jerome Blum, 
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also important to recall that in the early nineteenth 
century, most German farmers considered manure production 
more important than meat or fat production. 
In the early nineteenth century, Albrecht Thaer's 
theories dominated German agricultural science and animal 
nutrition studies. According to Thaer, founder of Moglin's 
agricultural academy and creator of "rational agriculture," 
the nutritive value of all animal feeds could be compared 
with the value of a unit of well-cured meadow hay. An 
agricultural scientist's task was simply to measure the 
amount of feed offered, and record the weight gained or the 
manure produced by the animal. Thaer found that fifty-two 
pounds of turnips were necessary to replace ten pounds of 
hay, while only six pounds of wheat grain could substitute. 
Thaer's system implied that mixed diets were unnecessary, for 
livestock could thrive on diets of pure hay or pure potatoes 
as long as farmers considered their relative "hay-values." 
Put another way, Thaer's theory meant agriculturists could 
put together a variety of unrelated feeds to create a ration-
-placing more emphasis on the parts than the whole. Thaer's 
notion of hay-values dominated German feeding practices for 
the next forty years. Subsequent reseachers sought hay-
The End of the Old Order in Rural Europe, {Princeton: 
Princeton University Press, 1978), 137-154. 
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values in dozens of feeds; educated farmers used such data to 
5 find the best balance of nutritious and inexpensive feeds. 
Advances in chemistry and physiology, particularly the 
discovery of proteins, offered additional insights into 
nutrition. In 1837 and 1838, the Dutch chemist G. J. Mulder 
showed that casein, albumin, and fibrin contain identical 
proportions of carbon, hydrogen, oxygen, and nitrogen. He 
asserted that a single radical, protein, seemed to have a 
definite nutritive value. Justus von Liebig's Animal 
Chemistry, published in 1842, further shaped nutrition 
research. Liebig assumed, as did Mulder, that by analyzing 
foods for their nitrogen content, one could then determine 
their protein content and relative nutritive value. Though 
Liebig also devoted some attention to non-nitrogenous 
nutrients, fats and carbohydrates, many mid-century nutrition 
scientists considered nitrogen content the real measure of 
nutritional quality.^ 
5 Elmer Verner McCollum, A History of Nutrition: The 
Sequence of Ideas in Nutrition Investigations^ (Boston: 
Houghton Mifflin, 1957), 90-92. See also Nikolaus Mani, 
"Die wissenschaftliche Ernahrungslehre im 19. Jahrhundert," 
Ernahrung und Ernahrunoslehre im 19. Jahrhundert^ in Edith 
Heischkel-Artelt, ed., (Gottingen; Vandenhoeck & Ruprecht, 
1976), 22-75. 
6 The best overview of Liebig's physiology is probably 
Frederic L. Holmes, "Introduction," in Justus von Liebig, 
Animal Chemistry, or Organic Chemistry and Its Applications 
to Physiology and Pathology, (New York: Johnson Reprint, 
1964). This reprint is a facsimilie of the 1842 British 
edition. 
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Thaer, and then Liebig, also advised agricultural 
scientists' assumptions about plant and soil chemistry during 
the nineteenth century. Thaer's interpretation stressed an 
organic cycle of plants, soils, and animal manure. The cycle 
depended on humus, which he described as "the product of 
living matter and the source of it..., without it nothing 
7 
material would have life." Thaer believed that all fertile 
soils contained humus, the product of decomposed vegetable 
matter that became the source for plant nutrition. As 
livestock ate vegetative nutrients, they also consumed humus, 
which they later returned to the soil as manure. Thaer's 
crop rotation systems and animal feeds were all based on 
maximizing manure production and humus availability. With 
his emphasis on humus and manure, two complete and 
indivisible organic compounds, Thaer considered chemical 
analyses relatively unimportant. 
Liebig and other chemists offered a significantly 
different way of looking at the farmers' world. Liebig 
rejected the vitalistic aspects of Thaer's humus theory, 
stressing instead the "beautiful connexion which exists 
g 
between the organic and inorganic kingdoms of nature." He 
7 Albrecht D. Thaer, The Principles of Agriculture,, trans, 
by William Shaw and Cuthbert W. Johnson, (New York; Greeley 
and McElrath, 1846), 166-167. 
8 Justus Liebig, Chemistry in Its Applications to 
Agriculture and Phy.qinloaVf trans, by Lyon Playfair, Fourth 
American Edition, (Cambridge: John Owen, 1843), 22. 
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insisted that plants use only the inorganic nutrients in 
soils, an idea that formed the basis of his so-called mineral 
theory. Though living plants rely on vegetable nutrients, 
Liebig considered the soil's inorganic components most 
important; "humus, in the form in which it exists in the 
9 
soil, does not yield the smallest nourishment to plants." 
Liebig's ideas meant that scientists could study plant 
nutrition through combustion analyses; mineral ash that 
remained after water and organic gases were liberated 
constituted the amount of inorganic compounds removed from 
soils. In contrast to farmers' purported reverence for 
holistic Nature, analysts burned plants in the laboratory to 
crudely measure their value. Liebig studied plant nutrition 
and soil fertility as the sum of their inorganic minerals. 
Notwithstanding his book's title, Liebig stressed chemistry 
more than physiology. 
When the first German experiment station was founded at 
Mockern in 1851, Thaer's and Liebig's ideas split many 
agricultural scientists. To a greater extent, Mockern's 
founders and benefactors favored Thaer's approach. They 
expected research to answer farmers' practical questions, and 
presumed that their station would follow Thaer's faith in 
comparative field trials. Wilhelm Crusius, chairman of 
9 Liebig, Chemistry in Its Applications, 33. 
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Môckern's board, assumed that a great but pernicious gulf lay 
between science and practice. He argued only "comparative 
experiments under the free heavens" were able to bridge that 
gulf, and such research assured a unity of science and 
p r a c t i c e . T h e  D e c e m b e r  1 8 5 2  m e e t i n g  o f  t h e  s t a t i o n ' s  
board of trustees, which produced the research plans for 
1853, also reflected the directors' interest in profit: To 
what extent is manuring with guano or bone-meal profitable? 
What are the real values of nitrogen-rich feeds for cattle 
and sheep? Which manure is most effective for beets? Which 
implements and machines are practically useful? What are the 
relative merits of deep-plowing, double-plowing, and spade-
plowing? What is the relationship between soil temperature 
and moisture evaporation? During its first years, these 
issues, rather than questions in chemistry and physiology 
that scientists were trained to answer, dominated the 
11 
stations' agenda. 
As a leading experiment station scientist during a 
fifty-year career, Emil Wolff's ideas often convey the 
changing issues in German agricultural science. Wolff had 
10 Wilhelm Crusius, "Vorwort," Aariculturchemische 
Untersuchunaen und deren Eraebnlsse^ angestellt und aesammelt 
bel der landwirthschaftlichen Versuchsstation der Leipziger 
Ôkonomischen Societât. im Jahre 1851/2, (Leipzig: Wiegand, 
1652), v-x. 
11 For the Mockern program, see "Landwirthschaftliche 
Berichte," Agronomlsche Zeitung 8 (1853): 125-126. 
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taught at Ernst Stockhardt's Saxon trade school from 1847 to 
1851, and then was scientific director of the Mockern station 
during its first three years, 1852 to 1854. He then took a 
position at the Hohenheim agricultural academy and experiment 
12 
station, where he served until his death in 1894. 
Over that time, Wolff's research and writings showed his 
increasing confidence in agricultural science. Though Wolff 
soon boasted of experiment stations' potential, and he later 
told of their accomplishments, he was more hesitant in the 
early 1850s. With "complete candor," he conceded in 1854, 
"agricultural chemistry has not yet the level of development 
necessary to be a reliable leader for practice." Unlike some 
scientists, Wolff did not crow about chemists' 
accomplishments nor disparage farmers' talents. Instead, 
like Crusius, he stressed the wide gulf that separated 
science and practice, and underscored the need for outdoor, 
empirical studies to test theoretical science. In fact, 
Wolff boasted that he was the first German scientist to 
bridge the gap between chemistry and agriculture, arguing 
that he had earned unique respect in both agricultural and 
13 
chemical communities. Wolff stated that every farmer 
12 For biographical information, see 0. Kellner, "Emil 
Wolff: Ein Ruckblick auf seine Lehre und Forschungen," 
Landwirtschaftlicher Jahrbucher^ 26 (1897): 903-945; and 
Muller and Klemm, Im Dienste der Ceres, 114-118. 
13 Emil Wolff to the Arnold Buchhandlung, 17 October 1850, 
Darmstadter NachlaJi, Staatsbibliothek Preussischer 
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conducts countless experiments; the scientist's advantage was 
merely his ability to record and consider more variables. He 
admitted that not all scientists would approve of his work, 
since he was willing to work with tentative results of a 
science in its "youth," and his results "may not be certain 
14 for a level path of discovery." 
Wolff's approach in animal nutrition studies justified 
this tentativeness. Wolff began with practical assumptions— 
he was simply looking for economical alternatives to 
expensive oil-cake feeds. His initial research methods did 
not employ a high degree of precision or sophisticated 
measurement apparatus—he simply fed sheep and watched and 
weighed the results. Wolff made little effort to ensure that 
the experimental animals started in the same physiological 
Kulturbesitz, A 1 1555 (3). This letter, asking the 
publisher to consider Wolff's manuscript Die Wissenschaft des 
AckerbaueSf mentions several job offers, but not the position 
at Mockern, suggesting that he had not yet been contacted by 
Crusius and the Leipzig Okonomische Societat. For Wolff's 
praise of outdoor experiments and methodologies of Crusius, 
Boussingault, and the British experimental farmers Gilbert 
and Lawes, see his Die naturaesetzlichen Grundlage des 
AckerbauSf nebst deren Bedeutung fur die Praxis, Two Volumes, 
Second Edition, (Leipzig: Wiegand, 1854), Vol. I, iii, vii, 
and 7. 
14 Emil Wolff, "Neue Methode zur Berechnung der 
Futterungwerthe," Landwirthschaftllche Centralblatt 2, I, 
(1854): 115-166/ Emil Wolff, Die naturaesetzlichen Grundlagen 
des AckerbauSf Vol. I, 4-11, and Vol. II, v; and Emil Theodor 
Wolff, Die chemische Forschunaen auf dem Gebiete der 
Aaricultur und Pflanzenphvsioloaie. (Leipzig; Barth, 1847), 
iii-iv. 
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condition, and he was unable to control important variables 
15 
such as stall temperature. 
In 1854, Wolff announced that it was time to break away 
from the notion of relative hay-values, in what was perhaps 
the German experiment stations' first useful contribution to 
the agricultural sciences. Others had already shown that 
feeds could not be compared merely by weight. After all, 
since batches of turnips or clover varied in quality, their 
hay-values could be inaccurate. Wolff also saw that 
livestock feeds should be chemically analyzed, in order to 
determine the content of water, inorganic ash, and, most 
importantly, their amount of nitrogenous matter. Presumably 
influenced by Liebig and the French agricultural chemist Jean 
Baptiste Boussingault, Wolff found that a diet of hay alone 
could not efficiently feed and fatten sheep. To make more 
meaningful measurements, Wolff first removed water, fiber, 
and ash through heating and chemical digestion. The 
remainder was further analyzed, and expressed in terms of the 
ratio of the amount of nitrogenous matter to the amount of 
non-nitrogenous matter. As a general rule, Wolff suggested 
farmers use a ration of one part nitrogenous matter to five 
parts non-nitrogenous; he called those numbers "absolute 
15 Emil Wolff, "Fiitterungsversuche mit Schafen, " 
Landwirthschaftliche Centralblatt 1, Part II, (1853): 312-
318. 
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nutritional equivalents." To get to the crux of the issue, 
however, Wolff added that ratios should also consider the 
amount of raw fiber, which he presumed to be nutritionally 
worthless. These adjustments produced the "utilization 
equivalent." Bowing to convention, Wolff also added 
calculations that compared feeds' nutritional and utilization 
equivalents with the standard values of hay. Wolff applied 
his methodology to seventeen common feeds, each in three 
levels of concentration; the fifty-one figures formed the 
first of Wolff's famous feed tables. 
In the 1850s, farmers asked experiment stations' 
directors to answer nearly a great number of agricultural 
questions. Despite meager funding, station administrators 
expected comprehensive comparative studies of common crops, 
feeds, and fertilizers; farmers also asked them to analyze 
soil and fertilizer samples sent into the stations. In 
addition, station scientists were required to dabble in 
investigations of new crops, plant and animal pathology, 
meteorology, animal breeding, and machinery and implement 
16 Wolff, "Neue Methode zur Berechnung," 110-117. 
McCollum's History of Nutrition, pp. 93-94, shows that 
Liebig's students and the British physician Jonathon Pereira 
had already work out nitrogenous : non-nitrogenous ratios and 
nutritional equivalents in late 1840s. Wolff considered his 
work closest to Jean Baptiste Boussingault's, and was 
certainly influenced by Boussingault's interest in 
relationships between nitrogenous feeds and muscle 
development. 
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testing. Finally, where appropriate, they also investigated 
local agricultural industries and specialities such as sugar 
beet refineries, distilleries, and breweries. 
Though their influence would soon vanish, Karl Fraas, 
Adolf Stôckhardt and Grouven led demands for a new approach. 
Each questioned the emphasis on laboratory chemistry and 
analyses that appealed to Liebig and his followers. Fraas, 
for instance, considered the stations' emphasis on chemistry 
a "great danger," and urged them to investigate physical, 
17 
mechanical, and geological questions as well. Stôckhardt 
and Grouven also saw agricultural science as a complex field 
that demanded information from several disciplines; in 
particular, they complained that stations had devoted too 
little attention to the physiology of agriculture, and both 
argued that physiology was the discipline that best explained 
agricultural practice. Stôckhardt promoted a "chemical-
physiological" agenda for experiment stations, and chaired 
the VDLF sessions that urged the union of physiology and 
chemistry. Stôckhardt favored a new approach that went 
beyond the "chameleon-like" and "amphibious" vagaries of 
18 
agricultural chemistry. 
17 Karl Fraas, "Die neuesten Bewegungen in der theoretischen 
Landwirthschaft." Westermanns Monatsheft 3 (1857): 97-104. 
18 Stôckhardt's comments on the value of "chemical-
physiological" experiments are found in three reports of the 
Congress of German Farmers and Foresters: C. Geitel, ed., 
Amtlicher Bericht uber die XX, Versammlung deutscher Land-
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The revised agenda might be traced to the late 1850s, 
when Stockhardt learned of one of the young Bohemian 
scientist Julius Sachs, a student and assistant of the 
University of Prague's biologist, J. E. Purkyne. Because 
German universities' restrictions proffered little hope for 
young scientists like Sachs to land their own university 
chairs, many were pressured to construct courses in 
pioneering subjects in order to earn livings as 
privatdozents. For Sachs, those burdens meant developing his 
19 ideas on plant physiology. 
und Forstwicthe zu Braunschweig, vom 29. August bis 4, 
September 1859^ (Braunschweig: Meyer, 1859). 371-372, 382; 
0. Zickermann, ed., Amtlicher Bericht uber die 22. 
Versammluna deutscher Land- und Forstwirthe zu Schwerin in 
Mecklenburg^ vom 11. bis 18. September 1861, (Schwerin: 
Hildebrand, 1862), 262; and B. Medicus, ed., Amtlicher 
Bericht uber die 23. Versammlung deutscher Land- und 
Forstwirthe zu Wurzhura^ vom 13. bis 19. September 1862, 
(Wurzburg: Stuber, 1963). Grouven's views on this topic are 
most explicitly argued in his Vortraae uber Aaricultur-
Chemie. mit besonderer Rucksicht auf Thier-Physioloaie, 
Second Edition, (1862). 
19 For biographical information on Sachs, see Ernst G. 
Pringsheim, Julius Sachs, der Bearunder der neueren 
Pflanzenphysioloaief 1832-1897, (Jena: Gustav Fischer, 1932), 
5-21; Martin Bopp, "Julius Sachs," Dictionary of Scientific 
Biography, Vol. 12, 58-60; and W. 0. Jones, "Julius Sachs and 
the nineteenth century revival of botany," Endeavour 28 
(1969): 60-64. Especially helpful are Sachs's letters to the 
Austrian botanist Franz Unger, published in F. Weiling, 
"Siebzehn Briefe des jungen Julius Sachs aus dem Nachlass des 
Wiener Pflanzenphysiologen Franz Unger," Julius Sachs und die 
Pflanzenphysioloaie heute; Festschrift zum 150. Geburtstaa 
des Wurzburger Botanikers und Pflanaenphysiologen, in Harmut 
Gimmler, ed., (Wurzburg; Physikalioch-Medizinischen 
Gesellschaft zu Wurzburg, 1984), 33-78. 
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Stôckhardt asked Sachs to explain to both Saxony's 
ministers and farmers' unions the need for an "agricultural 
physiologist" at the Tharand academy. To that end, Sachs 
contributed an important article to Stôckhardt's Per 
Chemische Ackersmann in which he explicitly rejected theories 
that had dominated agricultural research in the immediate 
past. Agricultural chemists, Sachs explained, described a 
plant's composition at the beginning and end of its life, but 
knew little about organic processes of sugar, starch, and 
protein formation. "We compare the beginning with the end; 
we know the A and the Z," Sachs noted, "but in between lies 
20 the whole alphabet, which we do not know." Sachs held that 
agricultural chemistry simply could not answer researchers' 
most vital questions. He doubted that "the vegetation 
process is in fact a sum of its chemical processes," since 
"the fact is that the vegetation process is simultaneously 
and primarily a formation process." Only agricultural 
physiologists, he explained, could answer many of the 
practical questions that farmers and governments expected 
experiment stations to answer. From 1859 to 1861, a local 
farmers' union contributed the necessary funds to employ 
Sachs as Tharand's agricultural physiologist. 
20 Julius Sachs, "Wie ist ein engeres Zusammenwirken der 
Pflanzen-Physiologie mit der Agriculturchemie zu erzielen?" 
CA 5 (1859): 65-80, here p. 67. 
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In fundamental ways, Sachs changed the way experiment 
station scientists looked at plants. In five pages of close 
type, Sachs listed dozens of new areas for agricultural 
research, most of which stressed the anatomy and physiology 
of plants' organs, their development during the life of a 
plant, and these organs' relationship with external 
conditions like temperature, light, and electricity. For 
example, he found minimum, maximum, and optimum temperatures 
for germination, implying that previous field trials had 
ignored important variables. He studied metabolism of 
nutrients during germination, and thus explained starch-
building from fats in rice and oil-seeds. In addition, Sachs 
investigated locomotion of plant juices from the roots to the 
leaves, and tried to correct agricultural chemists who had 
ignored transpiration issues. He also employed new 
microchemical methodologies, using color changes in reagents 
21 to reveal certain nutrients' effects. 
Sachs demanded a new research methodology that devoted 
more attention to the plants as living organisms, in contrast 
21 Pringsheim, Julius Sachs. 35-46; Bopp, "Julius Sachs," 
59; and Julius Sachs, "Bericht uber die physiologische 
Thâtigkeit an der Versuchsstation in Tharandt," LVS 1 (1859): 
203-240. For a sense that Sachs's research changed the 
analytic approach practiced in Stockhardt's Tharand 
laboratory, see Dorle Adam, "Zur Entwicklung der 
Agrarwissenschaft an der 'Landwirtschaftlichen Akademie' in 
Tharandt, 1830-1870," (Dissertation-A, Technischen 
Universitat Dresden, 1977). 
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with chemists who "must cut, crush, and pulverize" plants 
that they investigate. Yet Sachs did not favor farmers' 
methodology, complaining frequently that North German weather 
hindered field trials. As an alternative, Sachs developed 
the "water-culture" method, an improvement on older attempts 
to grow crops in water solutions. With water-culture, 
scientists germinated seeds in distilled water, then added 
seedlings to a solution that included dilute salts of the 
basic plant nutrients—phosphorus, potassium, and ammonia. 
Researchers changed water daily to counter alkalinity. 
Results suggested that each nutrient salt by itself could be 
a poison, but plants survived when nutrients worked in 
combination. Water-culture also helped answer debates on 
which nutrients were essential for plant growth. Sachs 
found, for example, that silicon, though found in chemical 
analyses of all cultivated plants, was not essential. Thus 
Sachs's research offered a useful and readily applicable 
result: farmers could avoid paying for alkali silicates in 
22 
artificial manures. 
Admittedly, Sachs did not stay with experiment stations 
and agricultural research projects for long. Sachs left 
22 Pringsheim, Julius Sachs, 46-56; Bopp, "Julius Sachs," 
59; and Jones, "Julius Sachs," 62-63. Sachs describes the 
limitations of both indoor and outdoor experiments in Julius 
Sachs, "Ueber die Hindernisse bei Vegetationsversuchen in 
geschlossenen Raumen, " LVS 2 (1860): 201-208. 
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Stôckhardt's agricultural chemistry laboratory when funding 
from the local farmers' union was exhausted. Sachs lasted 
only one month in Chemnitz, where he hoped to improve 
agricultural research at a local trade school, before he 
accepted a more desirable position at the Poppelsdorf 
agricultural academy near Bonn. From 1861 to 1867, he was 
botanist at Poppelsdorf, though he rarely published again in 
23 
agricultural or agricultural science journals. 
Sachs's physiology and water-culture studies shaped 
agricultural experiment station research for years to come. 
There was skepticism at first—Mockern's Wilhelm Knop 
published an article declaring that water-culture was futile 
in the same journal issue that included Sachs's proof that it 
was both possible and useful. Knop was soon persuaded, 
however, and claimed water-culture helped answer 
23 Sachs's letters to Unger, along with Weiling's footnotes, 
show that Sachs was not satisfied with agricultural 
scientific research, and hoped to secure a chair in botany at 
a German or Austrian university. He turned down a position 
that Liebig had arranged at the Jardin des Plantes in Paris, 
apparently because he did not want to limited by the 
agricultural chemist George Ville's research agenda. He 
found the Chemnitz area "a lousy residence for an 
experimental physiologist," and jumped immediately at the 
better pay and better facilities that Poppelsdorf offered. 
See letters to Unger, 31 July 1859, 24 November 1860, 5 March 
1861, and 13 April 1861, in Weiling, "Siebzehn Briefe," 63-
67. Note also that Sachs obtained the Poppelsdorf in part 
through Reuning's and Stôckhardt's recommendations. See 
Franz Weiling, "Julius Sachs (1832-1897). Begrunder der 
modernen Pflanzenphysiologie. Sein Wirken in Bonn, 1861-
1867," Bonner Geschichtsblatter 35 (1983): 137-177. 
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agriculturists' most basic question: What was the ideal 
nutrient mixture for crops? Friedrich Stohmann of 
Braunschweig (and elsewhere), Emil Wolff of Hohenheim, 
Friedrich Nobbe of Chemnitz, and several others also made 
24 
water-culture an important part of their station's work. 
Water-culture also reshaped debates between Thaer's and 
Liebig's supporters. Sachs's methods helped dismantle 
Thaer's humus theory—which emphasized organic carbonic 
nutrients—for he found that atmospheric carbon dioxide was 
sufficient for plant growth, and no additional carbon 
compounds were necessary. Sachs also abandoned field trials, 
for he showed that many important agricultural questions 
could be answered indoors, under water-culture's controlled 
conditions. Yet he also challenged Liebig's more materialist 
interpretation, by showing that plants' nutritional needs 
could not be determined by burning them and analyzing the 
remaining ash. Water-culture studies also confirmed 
Liebig's mineral theory, by showing that a complete ration of 
inorganic minerals in solution could sustain plant growth. 
24 For Knop's changing views on water-culture, see W. Knop, 
"Bin Vegetationsversuch," LVS 1 (1859): 181-202/ W. Knop, 
"Ueber die Ernahrung der Pflanze durch wassrige Losungen bei 
Ausschluli des Bodens, " LVS 2 (1860) : 270-293/ and W. Knop, 
"Ueber einige Vorgange beim Keimen der Samen unter normalen 
und abnormalen Umstanden," LVS 4 (1862): 137-146. See also 
F. Stohmann, "Ueber Vegetationsversuche in wassrigen 
Losungen," IMS. 4 (1862): 65-67. 
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Another of Stôckhardt's former Tharandt assistants, 
Hermann Hellriegel, developed an alternative method to 
analyze plant nutrition. After five years under Stôckhardt, 
Hellriegel directed Prussia's first experiment station at 
Dahme from 1857 to 1873. Like Sachs, Hellriegel hoped to 
minimize or eliminate variables that affected plant trials in 
open fields, and believed that physiological variables could 
be measured and quantified in the laboratory. Hellriegel 
questioned water-culture, however, suspecting that it was 
handicapped by the constant and unnatural supply of water. 
Extending earlier work by Boussingault and Wilhelm Salm-
Horstmar, Hellriegel conducted his trials in the purest 
25 possible quartz sand. After treatment with heat and 
sulphuric acid, the sand was rendered essentially sterile. 
The remaining variables—temperature, humidity, and soil 
moisture—could easily be measured or controlled. He was 
then able to add specific nutrients—ammonia, potash, 
saltpeter, natron, lime, silicic acid, phosphoric acid, and 
the like—to determine which nutrients were essential for 
plant growth, and in what quantitites. Using the language of 
25 For biographical information, see Albert Orth, "Hermann 
Hellriegel," Berichte der deutschen Botanischen Gesellschaft 
14 (1896): 25-37; H. Schwadewaldt, "Hermann Hellriegel," 
Dictionary of Scientific Biography^ Volume 6, (New York: 
Scribners, 1972), 237-238; and Hans Glathe, "Hermann 
Hellriegel," in GroBe Landwirte, Gunther Franz and Heinz 
Haushofer, eds., (Frankfurt; DLG Verlag, 1970), 245-257. 
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animal physiologists, Hellriegel hoped to discern a minimum 
"maintenance ration," that would be effective, inexpensive, 
and not affect a plant's physiological condition. Hellriegel 
also developed an innovative method that offered plants 
exposure to outdoor conditions, but protected them from 
harmful storms—crops were grown in pots situated on rails, 
which could be moved into the open air during good weather, 
but returned to greenhouses during adverse conditions. 
According to Hellriegel, his studies proved that "it is 
possible to raise normal barley plants under experimental 
conditions. 
Delegates to the VDAC often debated the relative merits 
of sand-culture, water-culture, and open-air field trials. 
Many scientists unambiguously discredited outdoor 
investigations. At the 18 64 meeting, for instance, Mockern's 
Wilhelm Knop, (by then a leader in water-culture studies) 
asserted that most previous field tests had "no scientific 
26 Hermann Hellriegel, "Einige Worte uber Sandboden im 
Allgemeinen und den Ackerboden der Umgebend von Dahme im 
besoderen," ALKPS 31 (1858): 305-321; Hellriegel, "Versuche 
iiber Pflanzenwachstum aus Laboratorio der Versuchs-station 
Dahme," ALKPS 38 (1861): 296-361; and Hellriegel, "Versuche 
uber Pflanzenwachstum aus dem Laboratorio der Versuchs-
station Dahme," ALKPS 42 (1863): 53. Hellriegel's system of 
moving crops into and out of the open air by rail is 
described in W. Wolf and Gustav Kiihn, "Verhandlungen der 
III. Wanderversammlung deutscher Agriculturchemiker, 
Physiologen, und Vorstande der Versuchs-Stationen," LVS 8 
(1866): 1-44, here 43-44. 
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27 
value." During the 1868 meeting, Friedrich Nobbe deflected 
critics who grumbled that station research was "pure 
physiology" and had become impractical. Nobbe responded that 
stations had ascertained the best forms for nutrients to 
benefit plants, and they had developed the simplest and most 
effective means to answer farmers' questions concerning the 
2 8 
relationship between plants and their nutrients? At the 
same meeting, Weende's Wilhelm Henneberg urged delegates to 
admit that too much time had been spent on the so-called 
practical field tests, and turn to fundamental scientific 
research, "In brief," Henneberg said, "the agricultural 
experiment stations should work on physiological 
2 9 investigations." 
The shift to physiological investigations of plant 
nutrition yielded parallel changes in the stations' studies 
of the soil. Before the 1860s, most agricultural chemists 
27 Knop's ideas were the focus of several debates in Gustav 
Kuhn and L. Aronstein, "Verhandlungen der II. 
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 7 (1865): 1-37, 
here page 15. 
28 Ernst Schulze and Adolf Mayer, "Verhandlungen der V. 
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 11 (1869): 96-
149, here pp. 106-113. 
29 Quoted in Schulze and Adolf Mayer, "Verhandlungen der V. 
Wanderversammlung," p. 100. Delegates also debated relative 
effectiveness of greenhouse-, water-, and field-tests at the 
1865 VDAC meeting in Munich. See Wolf and Kuhn, 
"Verhandlungen der III. Wanderversammlung," 1-44. 
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and geologists assumed that soils could be judged by 
30 
analyzing the chemistry of their underlying rock. The 
seventh edition of Liebig's Agricultural Chemistry^ published 
in 1862, signalled changes in such thinking. Liebig 
completely revised his earlier defense of chemical soil 
analyses, explaining that "chemical analysis, which 
determines the relation, gives but rarely a correct standard 
by which to measure the fertility of different soils." That 
is, they reveal the quantity but not the quality of 
nutrients. Influenced by Knop's water-culture, Liebig 
recognized that he had misunderstood the soil's impressive 
power to bind to nutrients; in other words, roots do not have 
the power to grasp nutrients from distant soil particles. 
Thus analysts must consider a soil's physical and 
physiological condition—its cohesive and absorptive powers, 
the relative roles of topsoil and subsoil, and the nature of 
its contact with roots, rather than just its chemical 
31 
constituents. 
30 See Alexius A. J. De'Sigmond, "Develpment of Soil 
Science," Soil Science 40 (1935): 77-86, esp. pp. 80-82 and 
his information on the Saxon geologist Fallou. 
31 Justus von Liebig, The Natural Laws of Husbandry. (New 
York: Appleton, 1863; reprint edition. New York: Arno, 1972), 
p. 74. See also all of Chapter Two. This English text is a 
translation of Volume II of Liebig's seventh edition. 
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These ideas affected and were influenced by experiment 
station research. Experiment station directors Knop of 
Mockern and Wolff of Hohenheim remarked that previous 
analyses treated the soil as "dead matter," not realizing 
that soils lived in a close relationship with the living 
plant and animal kingdoms. They compared soils to organic 
beings—stones, gravel, and geologic conditions formed the 
"skeleton," but only living soils also possessed "muscles'" 
ability to exchange gases with the atmosphere. They went on 
to describe new methods in soil analyses—testing soil 
samples taken from many locations in a field, testing the 
contributions of various soils layers, and making 
measurements of absorbtion and transpiration rates. 
Scientists asserted their authority in these investigations 
as well; Knop, for instance, claimed that he could measure 
32 
soil nitrogen to the millionth part. 
Other experiment stations devised techniques to test 
plants' nutritional needs without field tests. Complaining 
that plants may survive under water-culture, but they 
certainly did not thrive, Munich's experiment station chemist 
32 Wolf and Kuhn, "Verhandlungen der III. Wanderversammlung 
deutscher Agriculturchemiker," 38-43. For a useful and 
contemporary criticism of soil analyses, see Benjiman H. 
Paul, "Manures," in A Dictionary of Chemistry and the Allied 
Branches of Other Sciences, Henry Watts, ed., Vol III, 
(London: Longmans, Green, and Co, 1871), 826-851, especially 
p. 831. I would like to thank Dr. W. H. Brock for this 
reference. 
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Philip Zôller and university botanist Carl Wilhelm Nâgeli 
developed their alternative "turf" method. They found an 
"extrodinarily sterile" peat soil, ground it up into small 
particles, and removed its organic and vegetable matter. 
They then reversed Sachs's and Knop's practice of providing 
nutrients in a soluble state, by adding all nutrients in a 
saturated, insoluble state. Their results also showed that 
soil chemical analysis did not predict crop success; roots' 
contact with nutrients was the crucial matter. Put another 
way, these tests suggested that poor crop yields might be due 
to physical or physiological problems in the soil, not faulty 
33 
or fradulent fertilizers. 
Physiological and quantitative thinking also 
fundamentally changed the experiment stations' animal 
nutrition studies. The 1860 publication of Carl Voit and 
Theodor Bischoff's Gesatag dsK, Ernahrung des Fleischfressens 
(Laws of. .the Nutrition QZ Carnivores) was the turning point. 
Bischoff, a former Liebig student, later accepted Liebig's 
33 The Munich work is described in Wolf and Kuhn, 
"Verhandlungen der III. Wanderversammlung deutscher 
Agriculturchemiker," 9-13; and Max Maerker and Ulrich 
Kreusler, "Verhandlungen der IV. Wanderversammlung Deutscher 
Agriculturchemiker, Physiologen, und Vorstande der Versuchs-
Stationen," LV& 10 (1868): 81-141, here p. 102. Turf tests 
proved important in another way, for they were prominent in 
the seventh edition of Liebig's Agricultural Chemistry, where 
the baron placed far greater emphasis on the 
interrelationship of roots and soils. See Liebig, Natural 
Laws of Husbandryr 112-122. 
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call to Munich. Bischoff hired Voit as an assistant, after 
Voit had worked with another Liebig student and colleague, 
Max Pettenkofer. Bischoff, Voit and Pettenkofer formed the 
so-called "Munich school" of metabolism studies, where 
Liebig*s animal physiology theories guided their initial 
research. They further assumed that one could gauge an 
animal's work or metabolism by measuring the amount of 
nitrogen found in excrements. To test this assumption, 
Bischoff and Voit fed a dog a measured meat diet, then 
carefully collected and analyzed its feces and urine. They 
found that though the amount of urea excreted could equal the 
amount of nitrogen in foods, urea production really depended 
on animal's total diet and physiological condition. Thus 
reliable determinations of certain nutrients' and diets' 
effects could be assured only if the animal was in a state of 
"nitrogen equilibrium"—the point at which protein in its 
diet matched its need for nitrogen, thus precluding both the 
34 
composition and decomposition of muscle tissue. 
34 Dr. Holmes's essays have thoroughly covered Bischoffs 
and Voit's biography and research. See Frederic L. Holmes, 
"The Formation of the Munich School of Metabolism,"/ Frederic 
L. Holmes, "Carl Voit and the quantitative tradition in 
biology," in Transformation and Tradition in the Sciences: 
Essays in Honor of I. Bernard Cohens Everett Mendelsohn, ed., 
(Cambridge: Cambridge University Press, 1984), 455-470; 
Frederic L. Holmes, "The intake-output method of 
quantification in physiology," Historical Studies in the 
Physical Sciences 17 (1987) : 235-270; and Frederic L. Holmes, 
"Carl Voit," in Dictionary of Scientific Bioaraphy^ Volume 
14, (New York; Scribners, 1976). 
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Munich's physiologists also found that despite their 
rigorous measurements of the effect of nitrogenous nutrients 
on urea production, they could not have a complete 
nutritional balance sheet until they considered effects of 
non-nitrogenous nutrients. They also recognized that 
respiration deserved attention, for without information on 
the input and output of carbon, hydrogen, and oxygen, their 
knowledge of fat production and usage remained incomplete. 
Respiration studies had been attempted before, but earlier 
mechanisms were unable to exchange gases effectively, and 
thus animals could not be tested at length or under normal 
conditions. Voit asked Pettenkofer to build an improved 
"respiration apparatus," in which an animal could live 
comfortably for days. Also known as the "Pettenkofer 
device," this machine enabled physiologists to precisely 
measure an animal's total intake of food and gases, and 
compared that amount with its output of urine, feces, 
perspiration, and expired gases. With the animal in a state 
of nitrogen equilibrium, investigators could determine the 
effect of specific nutrients and conditions that affect 
metabolism. As in water- and sand-culture tests, scientists' 
goal was to eliminate or minimize the variables affecting 
physiological conditions. By adding an unprecedented degree 
of precision and quantification to their studies, researchers 
209 
could claim autonomy from agriculturalists and bureaucrats 
35 
who hoped to shape their work. 
The Munich phyiologists' work had an immediate effect on 
agricultural experiment station research. Weende's Wilhelm 
Henneberg immediately adapted this new avenue of research to 
experiment station livestock investigations. For Henneberg, 
this was a chance to break away from the multifaceted 
research program that Hannover's agriultural administrators 
demanded. 
Henneberg had been convinced that Thaer's hay-values 
remained a pernicious handicap on German agriculture, and 
demonstrated that there was no relationship between hay-
values and meat production. Emil Wolff's feed tables showing 
the ratios of nitrogenous to non-nitrogenous feeds were an 
improvement, he conceded, yet Henneberg believed that Wolff 
erred by underestimating the importance of digestibility, and 
not realizing that cattle could indeed digest and utilize a 
portion of feeds' raw fiber. Henneberg also criticized 
35 Holmes, "Carl Voit and the quantatative tradition," 465-
466; Holmes, "Formation of the Munich School," 199-200/ 
Holmes, "Intake-output method;" 261-268; Max Pettenkofer, 
"Ueber einen neuen Respirations-Apparat," Abhandlungen der 
koniallch bayerlschen Akademie der Wissenschaften. 
Mathematlsch-Physikallschen Classe 9 (1863): 231-276; and Max 
Pettenkofer, "Description of Apparatus for Testing Results of 
Perspiration and Respiration in the Physiological Institute 
at Munich," Annual Report of the Smithsonian Institution, 
1864, (Washington: Government Printing Office, 1865), 235-
239. 
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Wolff's concept of "feed equivalents," arguing that all that 
really mattered were nutrient equivalents and physiological 
balances. In other words, Wolff tried to judge feeds based 
on their chemical composition, while Henneberg thought in 
terms of physiology and metabolism. 
Henneberg and his assistant Freidrich Stohmann published 
the results of their year-long feed experiments on ruminant 
nutrition just months after Bischoff and Voit published their 
book on carnivores' nutrition. Both research teams relied on 
similar ideas and methodolgies, but tt seems likely that they 
were developed independently. For example, Henneberg made an 
"express visit" to Munich to speak with Bischoff and Voit, 
but that was in late 1859, after his own research had been 
completed.Henneberg and Stohmann argued that Thaer's 
hay-values and Wolff's feed tables answered only half of the 
nutritional equation; it was just as important to measure the 
total output—nutrititve materials lost through excrements— 
as the total input of feeds and proteins. Like Liebig and 
the Munich physiologists, Henneberg assumed that nitrogenous 
nutrients that do not reappear as urea in excrements must 
have been used for tissue development. Henneberg's approach 
36 Several of Henneberg's letters to Liebig are mentioned or 
quoted in H. Brune and Elke Niemann, "Die Begrundung der 
Wissenschaft der Tierernahrung durch Justus von Liebig und 
Wilhelm Henneberg," Zeltschrift der Tierphysioloaie. 
Tierernahrung^ und Futtermittelkunde 36 (1975): 6-17. See p. 
1 2 .  
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also marked a shift from previous agricultural scientists, 
who typically used growing animals, hoping to find feeds that 
maximized weight gains. In contrast, Henneberg argued that 
researchers needed to use adult, castrated and "sexually 
indifferent" oxen, kept under consistent and controlled 
conditions. They were fed a "maintenance ration," designed 
to keep animals in a state of "nitrogen equilibrium." 
Henneberg and Stohmann then intended to measure each 
37 
additional nutrient's effect. 
Like Bischoff and Voit, Henneberg and Stohmann became 
convinced that their investigations had not achieved an 
acceptable level of precision. If fat production was 
completely independent of nitrogenous compounds, then their 
specimens' consumption of gases and non-nitrogenous nutrients 
also deserved attention. Henneberg announced that further 
advances in livestock research required measurements in a 
respiration apparatus. 
Henneberg's successful campaign for a respiration device 
is a good indication of German farmers' and governments' 
approval of or acquiescence to experiment stations' changing 
mission. Henneberg took his appeal to farmers' 
37 W. Henneberg and F. Stohmann, Beitrâae zur Beartinduna 
einer rationellen Futteruna der Wiederkaueri Praktische-
landwirthschaftliche und chemisch-physioloaische 
Untersuchungen, Erstes Heft, (Braunschweig: Schwetschke, 
1860), vi-x. 
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organizations, arguing that practical results in animal 
feeding necessarily required fundamental research; 
experimentalists could simply go no further with prevailing 
methods. Henneberg also explained that respiration research 
might benefit the dairy industry, for it could possibly 
explain how milk cows produced more fat than they consumed. 
He also found important allies—Liebig, for example, wrote 
privately that Henneberg would help "defeat the swindlers" of 
traditional agriculture. Liebig, Gottingen's prestigious 
chemist Friedrich Wôhler, and the Weende station's governing 
board successfully pressured Hannover's ministers to provide 
38 the necessary 4000 Thaler. Weende's respiration device, 
based on Pettenkofer's design, was built in 1863. The stall 
measured 11 by 8 by 8 FuB; a steam engine pumped natural 
atmospheric air into the chamber, past gauges that measured 
38 Wilhelm Henneberg, "Ueber einige neuere in Weende 
ausgefuhrte Futterungsversuche und uber den daselbst 
aufzustellenden Respirations-Aparat, " Journal fur 
Landwirthschaft 10 (1852): 310-331. For evidence of Liebig's 
influence in securing a respiration apparatus at the Weende 
station see Liebig to Theodor Reuning, 27.9.1862, in Justus 
von Liebig, Briefwechsel zwischen Justus v. Liebia und 
Theodor Reunina uber landwirthschaftlichen Fragen aus den 
Jahren 1854 bis 1873^ Reinhold Echtermeyer and Georg von 
Liebig, eds., (Dresden: Schonfeld, 1884), 114-115; and 
Liebig to Wôhler, 12.12.1863 and 20.1.1864, and Wôhler to 
Liebig, 13.1.1865, in Justus von Liebig and Friedrich Wôhler, 
Aus Justus Liebias und Friedrich Wôhlers Briefwechsel in den 
Jahren, 1829-1873, [one-volume edition], A. W. Hofmann and 
Robert Schwarz, ed., (Weinheim; Verlag Chemie, 1958), 296, 
and [two-volume edition], A. W. Hofmann, ed., (Braunschweig; 
Vieweg, 1888), II, 175. The Prussian and Rhenish FuG 
measured 0.971 English feet. 
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inhaled and expired gases, which were then drawn out through 
the chimney's draft. The chamber also included removable 
gutters for manure collection, and a pipe system for urine 
collection. Specimens could comfortably live inside the 
3 9 device for weeks. Many agriculturists and scientists 
visited the Weende station, and for some observers, 
Henneberg's respiration device was symbolic of German 
experiments stations' achievements and potential. 
As director of one of the best-funded and best-equipped 
German experiment stations, Henneberg's vision of quantative 
and physiological experiment station research proved 
influential. His speech before the 1868 VDAC meeting in 
Hohenheim suggests several parallels with Sachs's earlier 
call for a physiological approach to plant research. 
Insisting that the previous research methodologies were 
inadequate or obsolete, Henneberg maintained that "experiment 
stations without a respiration apparatus are not in a 
position" to reach "a complete understanding of nutrition." 
He told VDAC delegates to abandon animal breeding and 
veterinary studies, for a vast field of study remained in 
animal physiology. Investigations were needed on many 
projects involving animals' relationships with their 
nutrients and environments at various stages of their life. 
39 A good description of the device is by Eduard Heiden, 
"Die Versuchsstation Weende," ALKPSW 6 (1866): 303-305. 
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Examples included problems of digestion, nutrient absorption 
into the blood, circulation, metabolism of fat and muscle 
tissue, and excretion of wastes. Such research, Henneberg 
stated, was the stations' "cardinal objective. 
Henneberg also developed the so-called "Weende method," 
which became a standard procedure for feed analyses for many 
years. By this technique, analysts first heated feeds to 
their boiling point to remove water until the sample no 
longer lost weight. They identified parts soluble in ether 
as raw fat. Analysts established protein content by first 
determining the amount of nitrogen; since they assumed all 
proteins contained 16 percent nitrogen, multiplying the 
amount of nitrogen by 6.25 revealed the protein content. Raw 
fiber was removed and determined by dissolving the residue in 
a series of weak acidic and alkaline solutions. After a 
final heat analysis, inorganic ash could be separated from 
the remaining "nitrogen-free extract.In contrast with 
Thaer's hay-values and Wolff's feed tables, the Weende method 
40 See Schulze and Mayer, "Verhandlungen der V. 
Wanderversammlung," 100-106; and W. Henneberg, "Ueber das 
Ziel und die Methode der von den landw. Versuchsstationen 
auszufuhrenden thier-physiologischen Untersuchungen," 
Journal fur Landwirthschaft 16 (1868): 1-27, here p. 2. 
41 For descriptions of the Weende method, see Lehmann, 
"Henneberg," 518-519; and F. W. Woll, Productive Feeding of 
Farm Animals. Second Edition, (Philadelphia: Lippincott, 
1915), 16-18. Millier and Klemm, in their 1988 publication, 
report that the Weende method is still used today. See Im 
Dienste der CercR, p. 120. 
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quantified and compared nutrients, not specific feeds. Like 
water-culture and other experiment station methodologies, it 
was not easily duplicated outside of the station 
laboratories. 
German agricultural scientists demonstrated increasing 
disciplinary control through their own organization, the 
VDAC. They officially broke away from the VDLF in 1862, at a 
time when several critics believed farmers' congresses had 
outlived their usefulness. Justus Liebig's judgement of the 
VDLF was typically harsh: "You and I will long be in the 
grave," he wrote to Reuning, "before any decision of this 
42 
society has any meaning." Agricultural chemists cited a 
number of excuses to break away; Stohmann and Wolff, for 
instance, claimed that the "chaos" of the VDLF, where 
hundreds and even thousands of delegates participated, 
prevented serious discussions of scientific issues. 
Delegates also argued that the applicability of results could 
be questioned unless all stations followed similar research 
strategies and methods. 
42 Justus von Liebig to Theodor Reuning, 10.1.1862, in 
Briefwechsel zwischen Liebia und Reuning^ 101. Reuning was 
among the leaders of movement to establish a new German 
agricultural organization, modelled after Britain's Royal 
Agricultural Society. For general information on the decline 
of the VDLF, see Martin Haushofer, "Die Versaramlungen 
deutscher Land- und Forstwirthe, 1837-1872," (Diss, oec., 
Universitat Hohenheim, 1969), 128-131. 
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Yet scientists' divorce from the VDLF was surely no 
accident or temporary measure. Chemists and physiologists 
openly preferred to travel to completely autonomous meetings, 
rather than add new sessions to the farmers' congresses. 
Some explicitly complained that they hoped to avoid farmers' 
trivial and repetitious questions. In brief, the VDAC's 
founders wanted to control agricultural science through their 
own organization. Though Mockern's chemist, Wilhelm Knop, 
insisted that the VDAC was "by no means" a plan "to form a 
narrow congress of scientists,that is exactly what 
happened. The outcome could have hardly been otherwise, and 
Knop himself argued that the VDAC should not interfere in any 
way with scientists' research freedom. Moreover, only a 
handful of farmers or estate owners attended VDAC sessions, 
4 4 
and they rarely participated in discussions. 
43 W. Knop, "Aufforderung zur Theilnahme an zukunftigen 
Wanderversammlungen und den an der landwirthschaftlichen 
Versuchsstationen thâtigen Landwirthen, Chemikern, und 
Physiologen," LVS 5 (1863): 1-4. 
44 B. Medicus, ed., Amtlicher Bericht uber die 23. 
Versammluna deutscher Land- und Forstwirthe zu Wiirzbura, vom 
13. bis 19. September 1862. (Wurzburg: Stuber, 1863), 271; 
Emil Wolff, "Die Wanderversammlung deutscher 
Agrikulturchemiker, deren Zweck und Bedeutung, nebst einigen 
Bemerkungen uber landwirthschaftliche Versuchsstationen," 
Mitthellunaen aus Hohenheimp Heft 6, (Stuttgart: Cotta, 
1865), 65-111; and Wilhelm Knop, "Bericht uber die erste 
Wanderversammlung deutscher Agriculturchemiker, Physiologen 
und Vorstande von Versuchs-Stationen zu Leipzig am 21. und 
22. Mai 1863," 7 (1865): 39-47. 
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In December 1862, Knop wrote a three-part statement 
that outlined the VDAC's objectives. First, the Mockern 
scientist declared that it was "necessary" for scientists to 
meet together annually, and "desirable" that they also attend 
VDLF meetngs. Second, he insisted that scientists alone were 
qualified to investigate scientific questions that might 
bridge the gulf between science and practice. Rejecting 
Adolf Stockhardt's notion that farmers themselves could 
pursue scientific agriculture, the VDAC's founders declared 
"the leadership and direction of purely scientific research 
related to agriculture is reserved for directors of 
experiment stations alone." Third, the VDAC declared that if 
the VDLF had agricultural science questions, they should come 
directly to the station directors. These statements offer a 
stark contrast to the 1850s, when benefactors told experiment 
station directors to bridge science and practice; by the 
1860s, scientists responded that a gap between science and 
practice was not only extant, but also permanent and 
45 
necessary. 
Clearly, the VDAC asserted itself immediately, and the 
organization was successful in many ways. It quickly gained 
45 For the scientists' list of demands, see W. Knop, 
"Aufforderung zur Theilnahme an zukunftigen 
Wanderversammlungen," 1-4. The quoted passage reads: "Die 
Einleitung und Ausfuhrung rein wissenschaftlicher auf die 
Landwirthschaft Bezug habender Arbeiten ist dagegen allein 
dem Vorstande der Versuchsstationen zu uberlassen." 
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respect and acceptance, as few governments or experiment 
stations hesitated to grant the funds necessary to send 
representatives to its meetings.An effort to establish a 
competing organization, led by farmers, apparently did not 
succeed.The VDAC typically attracted fifteen to eighteen 
experiment station directors, a few of their assistants, and 
chemists and physiologists from neighboring universities. 
Representatives of foreign laboratories and governments often 
attended, thus exposing German agricultural scientists to 
developments in England, France, Italy, Sweden, Austria-
Hungary, and the United States. Even more important, the 
VDAC taught foreigners of the rapid developments in German 
agricultural science. Congresses also served to display the 
4 6 Archival sources offer further evidence that German 
governments did indeed sanction and legitimize the VDAC. The 
Munich congress, for instance, featured welcoming addresses 
from King Ludwig II, representatives of the Ministry of 
Trade, and state-funded secretaries to record the minutes. 
See Friedrich Stohmann to Ministerialdirektor von Wolfanger, 
17 July 1865, and von Wolfanger to King Ludwig II, 20 August 
1865, both in Bayerische Hauptstaatsarchiv Munchen, ML 170. 
The Emil Wolff papers include approved travel requests 
permitting Wolff to attend the congresses at Halle, 
Braunschweig, Munich, and Gottingen; Hohenheim 
Universitatsarchiv, 4/1/107-110. 
47 In 1864, the Danzig-area dairyman Benno Martiny called 
interested German "agricultural experiment directors" to meet 
in Berlin to form their own organization. I have found no 
evidence that this group ever got off the ground. See 
Martiny, "Versamralung deutscher Versuchsansteller," 
Allqemeine Land- und Forstwirthschaft1iche Zeltuna 14 (1864): 
1094-1095; and "Eine Versammlung der landwirtschaftlicher 
Versuchsansteller Deutschlands," ALKPSW 4 (1864): 442. 
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seven host experiment stations' projects and facilities. For 
governments and scientists alike, this was an important 
matter, and hosts aspired to present something impressive.^® 
Though the VDAC lacked any formal authority, delegates 
hoped stations would follow its recommendations for 
coordinated research and common methodologies. Delegates at 
the first congress, held in Mockern in May 1863, agreed to 
use a common chemical nomenclature, and, after much 
discussion, devised a coordinated plan to test basic 
4 9 fertilizers in small plots of manually mixed soils. 
Delegates established commissions intended to coordinate work 
in plant and animal research, but it is notable that they 
believed "only a few experiment stations have the means to 
conduct ongoing physiological research." The VDAC also 
developed a coordinated program of swine nutrition 
investigations, illustrative of the high priority that state 
48 In 1864, for example, a tour of Weende's respiration 
device was a major attraction, while in 1868, scientists 
visited the Wurttemberg royal family's estates at Rosenheim 
and Wilhelma. See Wilhelm Henneberg to Justus von Liebig, 
Nr. 10, 16.1.1864, Liebigiana II.B., Bayerische 
Staatsbibliothek Munchen; and letter from of ??? of the 
Cabinets-Hof to Dr. Werner of Hohenheim, 9 August 1868, 
Hohenheim Universitatsarchiv, 1.15.4. 
49 See Knop, "Bericht uber die erste Wanderversammlung," 39-
47; "Die erste Wanderversammlung deutscher Agrikulturchemiker 
in Leipzig," ALKPSW 3 (1863): 246; and Emil Wolff, "Bericht 
uber die in Leipzig am 21 und 22 Mai stattgefundene 
Versammlung von Agrikulturchemikern," Wochenblatt fur Land-
und Forstwlrthschaft 15 (1863): 153-155. 
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governments placed in pork production as a solution for their 
50 farm economy's problems. 
Scientists also seized control of the publication and 
dissemination of their results. Their work increasingly 
dominated the experiment stations' journal, Die 
landwirthschaftliche Versuchsstationen. Reuning's appeal 
that all German experiment station research appear in that 
periodical finally had some effect through the VDAC. The 
journal quickly doubled in size, as the number of articles 
from non-Saxon experiment stations grew. Though practicing 
farmers certainly could be overwhelmed by the discussions of 
chemistry, physiology, and methodolgy that appeared in Die 
landwirthschaftliche Versuchsstationen, it clearly dominated 
the field. 
Hubert Grouven's fall from leadership is another 
manifestation of agricultural scientists' increasingly tight 
control of their profession. Yet the episode is also 
surprising, for Grouven began his career among the stations' 
most influential scientists. Indeed, Grouven was among the 
first to ask German stations to turn to animal physiology 
50 Quotation from Knop, "Bericht uber die erste 
Wanderversammlung," 41. For swine studies, see Julius 
Lehmann, "Vorschlage zu gemeinschaftlichen Futterungsversuche 
mit Schweinen," LVS 6 (1864): 429-443. For examples of 
Reuning's call for more meat production and nutrition 
studies, see three letters from Theodor Reuning to Justus von 
Liebig, September 1862, 19.2.1865, and 4.5.1865, in 
Briefwechsel zwischen Liehia unci Renninar 112, 165, 168, 
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studies, linking such research with widespread improvements 
51 in public health and German social problems. Soon after 
Bischoff and Voit published their work on carnivores' 
nutrition, Grouven initiated similar research on cattle at 
his Salzmunde station; soon after Pettenkofer built a 
respiration apparatus, (and before Henneberg's was 
contructed), Grouven added one to his Salzmunde station. 
This research program soon ran into major problems, 
however. First, Grouven failed to meet his benefactors' 
demands for cost-efficient results. His research expenses 
were exhorbitant—total costs reached 17000 Thaler within 
four years. Grouven started with an assumption that the 
Weende method was flawed, for one could not treat all 
proteins, minerals, and carbohydrates as equally nutritive. 
Thus, Grouven hoped to determine the effectiveness of twelve 
different non-nitrogenous nutrients: glucose, sucrose, 
starch, dextrin, gum, wax, resin, hay fiber, straw fiber, 
wood fiber, pectin, and alcohol. Grouven added 
concentrations of each of those nutrients to his standard hay 
ration, hoping to measure the effect of each. Much expense 
went into purifying those nutrients. It cost 319 Thaler^ for 
51 Hubert Grouven, Vortrage uber Agricultur-Chemie, mit 
besonderer Rucksicht auf Thier- und Pflanzen-Physioloaie. 
qehalten in den Stadten; Koln. Beraheim, Duren, Zulpich, 
Eusklrchen, und St. Vith, vor den dortlqen 
landwirthschaftlichen Vereinen, (Koln; F. C. Eisen, 1859), 
ix-xii. The speech cited is dated 1 December 1858. 
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example, to feed cattle purified pectin for two to three 
weeks; the same amount equalled many chemists' annual 
52 
salary. 
Moreover, these trials failed to meet scientists' 
standards for precision and thoroughness. Grouven boasted 
that his machine, costing 1200 Thaler, was much cheaper than 
the Munich and Weende versions costing 7000 to 4000 Thaler, 
respectively. Salzmunde's respiration device was cruder and 
less accurate, however. For instance, it used bellows rather 
than a steam engine to pump gases, and it required a 
complicated tubing system to deliver an unnatural oxygen and 
53 
carbon dioxide mixture to the animal. 
Yet his results were insignificant. Grouven's second 
report of Salzmunde's achievements reads like a 600-page 
apology for expensive and fruitless work. A list of thirteen 
reasons why the experiments failed stands out. While 
Henneberg devised a reliable maintenance ration that 
permitted extended observations of the test animal, Grouven's 
52 Salzmûnde respiration device and its costs are described 
in Hubert Grouven, Zweiter Bericht uber die Arbeiten der 
Aariculturchemischen Vers^ichsstation des 
landwirl'.hscliaft.Uchen Centralvereins der Proving Rochsen u. 
zu saizmiinde: PhysioJ-ogiffch-chemische Futterungs-Versuche, 
uber den Nahrwerth einiaer allverbreiteten. stickstofflosen 
Nahrunasbetstandtheile, (Berlin: Wiegandt und Hempel, 1864) . 
53 Grouven, Zweiter Bericht; and "Die zweite Wander-
Versammlung der deutscher Agrikultur-Chemiker in Gottingen, 
am 15. bis 18. August d. J.," ALKPSW 4 (1864): 386-387. 
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emphasis on non-nitrogenous feeds meant that his cattle 
frequently approached a hunger state. As Salzmunde's cattle 
became listless, experiments were continually suspended and 
resumed. Grouven also admitted that his results might be 
affected by his inability to control variations in stall 
temperature, hay quality, and the difficulty in 
distinguishing between the effects of the basic ration and 
the added nutrients. 
55 These failures helped destroy Grouven's credibility. 
Henneberg responded to the Salzmunde report with tough 
criticism, particularly attacking Grouven's efforts to 
measure fat metabolism. Grouven realized that fat was a 
product of respiration, but since his respiration device was 
not working well, he merely estimated the gas exchanged, and 
further adjusted figures assuming a constant stall 
temperature. Henneberg even satirized Grouven's pathetic 
54 Grouven, Zweiter Berlchtf 48-52/ and Hubert Grouven, 
"Ueber die Bedeutung des Respirations-Apparates fur den 
Fortschritt der Futterungs-Chemie," Neue Landwirtschaftliche 
Zeitung 14 (1865): 1-4. 
55 There were some exceptions that deserve mention. K. J. 
Ebert, Schlussel zur Bilduna der Futterrationen nach Dr. H. 
Gronven'R Futterunasnormen und Nahrstofftaxen. 2nd. ed., 
(Prag: Reichenecker, 1867), was a favorable review of 
Grouven's feed tables and their practical utility. Theodor 
von Gohren's review of the Salzunde report was cautious and 
slightly favorable. See Th. v. G, Review of Zweiter Bericht 
uber die Arbeiten der Aariculturchemischen Versuchsstation 
des landwirthschaftlichen Centralvereins der Proving Sachsen 
u. zu Salzmunde, by Hubert Grouven, LVS 7 (1865): 82-90. 
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explanations for his failures; Henneberg's use of long 
quotations from Grouven's text suggest that he could not 
believe his eyes.^^ 
Salzmunde's governing board tired of their chemist's 
expensive and futile experiments. Critics noted that despite 
his two very lengthy reports, Grouven had failed to produce 
any significant or useful results. Others asserted that 
Grouven continually ignored their requests for investigations 
of other topics, or complained that his failure to adhere to 
his budget caused "unending embarrassment." Grouven himself 
admitted the respiration-device investigations had been 
unsatisfactory. Nonetheless, his 1864 budget brashly 
requested some 12000 Thaler for new buildings and 2000 Thaler 
57 for a new respiration device. As mentioned earlier, 
Prussian Saxony's agricultural union voted in 1865 to tranfer 
the station from Salzmunde to Halle; Grouven was not asked to 
join the new facility. By the end of the century, Grouven's 
work was forgotten, the respiration apparatus stored in the 
basement of Germany's best-equipped station. 
56 W. Henneberg, "Die Salzmunder Futterungsversuche: Bin 
kritisches Referat," Journal fur Landwirtschaft 13 (1865): 
89-115. 
57 "Verhandlungen der Central-Versammlung des landw. 
Central-Vereins der Provinz Sachsen, Halle, dem. 6. Decern. 
1864," ZdlCVProvSachsen 22 (1865); 53-68. 
58 K. Bieler and W. Schneidewind, Die aarikultur-chemishe 
Versuchsstation Halle a/S.^ (Berlin: Parey, 1892), 3-9. 
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Grouven's station was involved in another controversy. 
Salzmunde was well known for its lucrative contracts with 
local fertilizer manufacturers, and many other stations 
imitated its system of controlling fertilizer purity through 
periodic warehouse inspection. That system could be abused, 
however, since fertilizers might become unproductive over 
time, and local dealers had the opportunity to alter or 
adulterate their supplies. Grouven's problems were again a 
focal point, apparently because one of the fertilizers 
inspected and approved by Salzmunde's experiment station was 
59 later found to be fraudulent. 
Agricultural chemists used the VDAC to claim expertise 
and to assert control over German fertilizer markets. In the 
1864 meeting, Braunschweig's Friedrich Stohmann asked if the 
stations' loose control of fertilizer warehouses might 
contribute to the threat of fraud. Though Grouven claimed 
small dealers were more likely to fraud farmers than the 
59 I have seen bits of indirect evidence that Grouven's 
fertilizer control was a fiasco, but nothing concrete. A 
discussion over fertilizer control policy in Braunschweig, 
for example, mentioned that Salzmunde's analyses were later 
questioned. See "Verhandelt in der Hauptsversammlung des 
Vostandes des Vereins fur Land- und Forstwirthe zu 
Braunschweig [hereafter Hauptversammlung], 9. 2. 1864," 
MVLVHB 31 (1863-1864): 456-458. Stohmann avoided Salzmunde's 
problems in his discussion of the station's history, since 
the issues were "too well known." See Adolf Mayèr and 
Adalbert Rost, "Verhandlungen der VI. Wanderversammlung 
deutscher Agriculturchemiker, Physiologen, und Vorstande der 
Versuchs-Stationen," LVS 13 (1870): 1-63, here pp. 1-3. 
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large syndicates, many delegates agreed with Stohmann that 
stricter control was needed.At the 1865 meeting in 
Munich, Middle Franconia's farmers union sent an appeal to 
the chemists, asking what could be done about fraud in their 
area. In one case, a "Peruvian guano" was found to contain 
24% sand. Chemists asserted their expertise, declaring that 
one could not expect the peasant population to recognize 
swindlers. Scientists divided most farmers into two 
categories—those who rejected all attempts at agricultural 
improvement, and those who repeatedly fell for dealers' 
exhorbitant claims. Either way, station scientists feared, 
farmers would not learn to trust agricultural science unless 
they intervened. 
Faced with this threat to ^ heir livelihood and 
legitimacy, German agricultural chemists agreed that 
experiment stations should do something to help. By the late 
1860s, most stations had switched to a new system that 
improved their success in exposing fraud: stations encouraged 
farmers to send fertilizers to the stations for free 
inspection after the sale, while dealers were held 
responsible for any discrepancies between the advertised and 
60 Gustav Kuhn and L. Aronstein, "Verhandlungen der II. 
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 7 (1865): 1-23. 
61 Wolf and Kuhn, "Verhandlungen der III. 
Wanderversammlung," 20-23. 
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actual values of fertilizer quality; experiment station 
chemists announced they would publish results of their 
inspections. Since the new system dependly largely on 
farmers to send in samples for inspections, often free of 
charge, it did not generate the tremendous income that 
Salzmunde's contracts could yield. It did contribute, 
however, to scientists' claims of expertise and impartiality, 
two qualities that were crucial to the stations' development. 
After 1865, lacking contacts with his government's 
official experiment station, Grouven faced further criticisms 
in the agricultural scientists' congresses.The 1867 
meeting in Braunschweig, for example, included debates on 
possible agricultural utilization of metropolitan sewage. 
Delegates debated the relative merits of transporting sewage 
by canals or in casks carried by trucks and carts. Most 
concluded that the cart system was cheaper, more salubrious, 
and preserved nutrients longer and in greater concentrations. 
Grouven objected, however, arguing that sewage in casks lost 
as much nutritive effect as in open canals. Stohmann 
62 Schulze and Mayer, "Verhandlungen der V. 
Wanderversammlung," 96-149, especially pp. 144-147. 
63 One exception to that statement also deserves mention: 
Wilhelm Knop, Mockern's director, reported that he preferred 
to avoid the Gottingen meeting in 1864 so that he would not 
have to face Grouven. Wihelm Knop to Justus von Liebig, Nr. 
5, 4.3.1865, Liebigiana II.B, Bayerische Staatsbibliothek 
Munchen. 
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responded that he was "astonished," and "could not comprehend 
how Grouven works" to obtain such results. The congress 
64 
unanimously endorsed the cask and carting system. 
Worse than that, delegates to the 1867 meeting 
questioned Grouven's professional honesty. At issue was an 
article on saltpeter determination, published jointly by 
Grouven and his former assistant, R. Fruhling. Hellriegel 
insisted the work was the "pure intellectual property" of 
Fruhling. The debate continued for another year in the 
experiment stations' journal. Grouven denied the charges, 
and said he deserved credit for guiding the experiment and 
adding important editorial changes to the published paper. 
Hellriegel then produced and published Grouven's own letter 
praising Fruhling's innovative methodology. Fruhling also 
joined the fray, noting that Grouven contributed nothing to 
the research, and that his only editorial revisions were 
changing Fruhling's use of the words "I, me, and mine" to 
"we, us, and our." Grouven refused an opportunity to respond 
64 See Max Marker and Ulrich Kreusler, "Verhandlungen der 
IV. Wanderversammlung Deutscher Agriculturchemiker, 
Physiologen, und Vorstande der Versuchs-Stationen," LVS 10 
(1868): 81-141, here pp. 132-140. Hugo Schultze, "Die 
vierte Wanderversammlung deutscher Agrikulturchemiker," 
Mitthellunaen des Vereins fur Land- und Forstwrrthe im 
Herzoathume Braunschweig [hereafter MVLFHB1 35 (1867-1868): 
285-292, states that Grouven's position was "vigorously 
attacked." 
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again.Incidentally, Grouven's methodologies were 
challenged again in the early 1880s, when he proposed a new 
method of nitrogen determination. Two separate studies bore 
one conclusion: "The Grouven method of nitrogen 
determination has many snags and yields results that are not 
easy or reliable. In no way can its general applicability be 
confirmed." 
The perennial battle over agricultural research's proper 
venue—the field or the laboratory—apparently ended 
Grouven's relationship with the VDAC. For years, Grouven had 
complained sand- and water-cultures did not answer the 
fertilizer and plant nutrition questions that interested 
farmers. Grouven favored instead a system of cooperative 
field trials, in which a small plot could be divided into six 
sections, each fertilized differently. Identical trials were 
to be repeated at fifteen participating experiment stations, 
with planting and harvesting scheduled for the same day. He 
65 Hubert Grouven, "Erklarung," LVS 10 (1868): 262-265; 
Hellriegel, "Gegen-Erklarung," LVS 10 (1868); 265-266; and R. 
Friihling, "Erklarung," LVa 10 (1868): 431-436. 
66 For information on the 1880s dispute. See U. Kreusler and 
H. Landolt, "Ueber Dr. Grouven's Methode der 
Stickstoffbestimmung," LVS 30 (1884): 245-276, here p. 273. 
The German reads "Die Grouven'sche Methode der 
Stickstoffbestimmung hat zahlreiche Klippen und giebt nicht 
leicht richtige Resultate. In keinem Falle karin ihr eine 
allgemeine Anwendbarkeit zugesprochen werden." I have found 
little information on Grouven's later career, though it seems 
he operated a private analytical laboratory in Leipzig. 
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asked investigators to take great pains to record weather 
conditions, and analyze soils for both chemical composition 
and their physical properties—water saturation rates, 
evaporation rates, and the like. Grouven recognized that 
changes were necessary in agricultural science's "twenty-year 
rut" of unrelated field trials, and believed his coordinated 
system would compensate for variant weather and soil 
factors. 
Grouven failed to gain his colleagues' support, however. 
Only three experiment stations joined the sixty-two sugar 
beet farmers who conducted scattered field tests according to 
the scheme. It is also notable that Grouven's work was 
typically slow and expensive. In this case, trials were 
conducted from 1862 to 1864, but results were not published 
until 1868. They cost 2500 Thaler, (enough to fund two or 
three complete experiment stations), yet Grouven used 
existing farms and few professional chemists. 
Grouven revived his proposal for coordinated field 
trials at the VDAC congress in Hohenheim. Some delegates 
67 Hubert Grouven, "Bemerkungen zu den Versuchs-Entwurfen 
der Herren Prof. Knop und Zoller," LVS 7 (1865):31-37. 
68 Hubert Grouven, Dritter Bericht uber die Arbelten der 
aarlculturchemischen Versuchsstatlon Salzmunde; Ueber den 
Zusammenhana zwischen Witterung, Boden. und Dunaung in ihren 
Einfluf>f?e auf die Ouantitat und Oua,Utat der Brndten, 
(Glogau: Flemming, 1868). The three station directors 
involved were Stohmann of Braunschweig, Bretschneider of Ida-
Marienhutte, and von Gohren of Raitz-Blansko. 
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complained that his proposals were too vague, while others 
noted that his methods emphasized fertilizer chemistry at a 
time when many scientists paid increasing attention to the 
interrelationship of roots and soils. When Emil Wolff closed 
discussion on the proposal, he offered Grouven a chance to 
restate his views at the 1869 meeting in Halle; meanwhile, it 
was left to individual stations to follow or to ignore the 
Grouven plan. Grouven complained that he felt "so isolated," 
and apparently he was.^^ Only Adolf Stockhardt published 
some praise for Grouven's methodology, yet Stockhardt too was 
isolated during these years—he never attended a VDAC 
meeting—as the experiment stations' mission drifted away 
70 from his original vision. Though field trials did not 
disappear, they were less prominent in the late 1860s and 
1870s. By supporting sand- and water-cultures, the VDAC 
69 Schulze and Mayer, "Verhandlungen der V. 
Wanderversammlung," 120-122/ and J, Moser, "Die funfte 
Wanderversamralung deutscher Agrikulturchemiker zu Hohenheim," 
Aaronomische Zeltuna 23 (1868): 657-660. See also "Die V. 
Wanderversammlung deutscher Agriculturchemiker und Vorstande 
der Versuchs-Stationen zu Hohenheim am 17 und 18 August 
1868," Wochenblatt fur Land- und Forstwirthschaft 20 (1868): 
205-208. It also noteworthy that when delegates proposed 
Halle, Grouven's former station, as the host for the 1869, 
Grouven proposed Bonn instead. Grouven's motion was not 
seconded, and Halle was selected. He did not attend the 
Halle meeting, though it was held only miles from his home. 
70 See Julius Adolf Stockhardt, "Dr. Hellriegel's 
Culturversuche und deren hohen Bedeutung fur Wissenschaft und 
Praxis," 14 (1868) 13-21/ and Julius Adolf Stockhardt, 
"Dr. Grouven uber Felddungungsversuche," 14 (1868) 84-99. 
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effectively challenged Grouven's, Stockhardt's, and many 
agricultural unions' control over experiment station policy. 
By the turn of the decade, Grouven was a dissapointed, 
perhaps bitter, critic of the stations. His prestige among 
agriculturists and scientists plummeted in the late 1860s. 
In a speech delivered in 1870, Grouven asked, rhetorically, 
if Stockhardt's conception of experiment stations serving 
farmers had been followed. "I wish they had!" he answered, 
71 though it was plain that they had not. Grouven placed most 
of the blame squarely on his former colleagues, agricultural 
chemists. He believed farmers had lost interest in stations 
and their theoretical pursuits, while chemists had proven 
themselves incapable of understanding daily farm practice. 
The farmers' only mistake was their continued high 
expectations, especially in comparison with their 
parsimonious funding for experiment station research. The 
decision to transfer several stations from rural estates to 
71 Hubert Grouven, Vortraae iiber Aqricultur-Chemie mit 
besonderer Rucksicht auf Thier-Physioloaie. Third Edition, 
(Koln; Hassel, 1872). The original reads: "Ob die deutschen 
agricultur-chemischen Versuchsstationen diesem nun 15 Jahre 
alten, wohlgemeinten Rathschlage Stockhardt's ernstlich 
gefolgt sind? Ich wunschte, sie waren gefolgt!" That 
speech also appeared as Hubert Grouven, "Ueber 
agrikulturchemische Versuchsstationen," in Neue 
Landwirthschaftliche Zeitung 19 (1870) : 825-834; and 
Landwirthschaftliche Annalen des mecklenburqlschen 
patriotischen Vereins n. f. 10 (1871): 73-76, 82-84. See 
also "Personal-Notizen," LVS 8 (1866): 350; and C. Filly, 
"Ueber die Aufgaben der landwirthschaftlichen Versuchs­
stationen," ALKESE 8 (1868): 429-431, 437-439. 
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cities and universities was a "monstrosity" and a "fatal" 
blow, Grouven believed. 
Grouven offered a solution that reflected his anger over 
the Salzmûnde situation and his divorce from the agricultural 
chemists* community. In essence, he argued stations should 
offer more money and autonomy in exchange for directors' 
commitments to stick to the agriculturists' research agenda. 
Grouven was willing to dismantle one part of Stockhardt's 
program, as he saw little need for monthly articles, annual 
reports, lectures before local farmers' unions, and tedious 
feed and fertilizer analyses. Grouven argued that a 
station's directors should say "Here is the goal, here is 
72 your station, here are your funds, now do what you want." 
Grouven's downfall may be seen as an insignificant 
affair; after all, Grouven has been long forgotten by 
historians of German agricultural science. Yet the episode 
is a manifestation of agricultural scientists' changing 
vision of their power and legitimacy. In the 1860s, 
Henneberg, Hellriegel, Wolff, Stohmann, Knop, Nobbe, and a 
few other scientists emerged to dominate the research agenda 
of the larger stations. They insisted that experiment 
stations were legitimate institutions for agricultural 
scientific research, and that professional chemists, 
72 Grouven, Vortrage, Third Edition, 143-148. 
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botantists, and physiologists should direct their,, 
investigations. 
Those scientists associated with universities or well-
supported by their state governments were the more successful 
in pursuing fundamental research programs. Gustav Kuhn, 
Mockern's director from 1866 to 1892, was a case in point. 
Kuhn's 1871 letter to the president of a local farmers' union 
included several proposed changes in the station's statute. 
Since there had been a fundamental change in the 
understanding of agricultural chemistry, he explained, a 
fundamental change in the station's work was underway. 
Convinced "that the cure of agriculture is not in the so-
called practical experiments," Kuhn called for full attention 
to scientific work. He specifically suggested that powers of 
73 the station's governing board should be curtailed. 
Fortunately for Kuhn, he had an ally in Reuning. Through 
Reuning's pressure, Kuhn received salary increases to lessen 
temptations of other stations' offers. In addition, the 
Mockern station was soon equipped with a Pettenkofer 
respiration device, enabling Kuhn to continue advanced 
research on animal physiology.In 1879, Saxony's Interior 
73 Gustav Kuhn to Director of Dresden Kreisverein, 
8.1.1870, Dresden Staatsarchiv, Minsterium des Innern #15630, 
Bl. 5-6 The director is not identified, but may have been a 
Herr Anger, who seemed to run the station's governing board. 
74 See Gustav Kuhn to Theodor Reuning, 9.6.1871, Dresden 
Staatsarchiv, Minsterium des Innern #15630, Bl. 43/ and 
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Ministry announced Môckern's new statute, stating in the 
first paragraph that the station would focus on animal 
physiology. 
Through the Congress of Agricultural Chemists, 
Physiologists, and Experiment Station Directors, experiment 
station scientists created a forum for coordinating their 
research goals and objectives. Most important, they were 
able to secure the necessary funding to support their 
mission. During a period before German unification, with its 
dozens of governments and agricultural ministries, scientists 
themselves worked to organize and coordinate control over 
research projects and methodologies. Through their advanced 
training, specialized language, control of publications, and 
mastery of complex investigations and elaborate 
methodologies, scientists distanced themselves from their 
main constituencies and benefactors, agriculturists and 
bureaucrats. 
Yet agricultural scientists later decided that the 
VDAC's independence did not improve their professional 
legitimacy among other German scientists. At the end of 
their 1869 meeting, the Heidelberg agricultural chemist Adolf 
Gustav Kuhn to Theodor Reuning, 9.11.1874, Dresden 
Staatsarchiv, Minsterium des Innern #15630, B1. 96-97 
75 Mockern Statute of 1.1.1879, Ministerium des Innern 
#15630, Blatt 19-20, Staatsarchiv Dresden. 
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Mayer suggested that the experiment station directors should 
join the more prominent annual Congress of German Scientists 
and Physicians (VDNA).^^ Scientists revived the issue at the 
1871 meeting in Dresden—the first in the newly united Second 
Reich. Some proposed alternating between the two 
organizations, but that raised nationalistic concerns, since 
the scientists were committed to alternating between North 
German and South German meeting sites. They also discussed 
whether to join the scientists' existing sections on 
chemistry, physiology, or public health. The issue was then 
put to the ballot. By one vote, the majority chose to appeal 
to the VDNA, asking to join as a new section of agricultural 
chemistry.In 1872, they attended their first VDNA meeting 
in Leipzig—the city that hosted the original VDAC. 
7 6 See Mayer und Rost, eds., "Verhandlungen der VI. 
Wanderversammlung," 56-57. 
77 J. Schroeder and U. Kreusler, "Verhandlungen der VII. 
Wanderversammlung Deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 14 (1871): 401-
457, esp. pp. 442-445/ and "Die. III. F s i c, VII. is meant] 
Wanderversammlung der deutschen Agrikultur-Chemiker in 
Dresden," Neue Landwirthschaftliche Zeitung 20 (1871): 626-
630. Though the VDNA's rapid expansion in the period after 
1860 generated considerable debate, I have seen no evidence 
that the agricultural chemists had any difficulty obtaining 
membership in that body. See Hermann Lampe, Die Entwlckluna 
und Differenzleruna von Fachabtellunaen auf deh Versammlungen 
von 1818 bis 1913, (Schriftenreihe zur Geschichte der 
Versammlungen Deutscher Naturforscher und Arzte, Vol, II), 
(Hildesheim: Gerstenberg, 1975), esp. pp. 26-35. 
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Experiment stations thus entered a new era within the new 
German nation. 
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CHAPTER FIVE 
AGRICULTURAL EXPERIMENT STATIONS IN AN ERA OF 
UNIFICATION AND INDUSTRIALIZATION, 
1870-1888 
Strictly speaking, Germany's unification in 1871 had 
little effect on the German agricultural experiment stations. 
Like many other agricultural and scientific institutions in 
the new Reich, most experiment stations avoided central 
control and remained under state governments' authority. 
Moreover, German experiment stations became increasingly 
diverse in their character and mission, as many had distinct 
areas of specialization. Stations also differed widely in 
their funding and organization. State governments, 
provincial governments, farmers' unions, universities, and 
major industries all had their hands in various stations' 
budgets and research. As a consequence, there was little 
central planning of their work, and most developed their 
research agendas independently. In the 1870s and 1880s, 
German agricultural experiment stations were characterized by 
their diversity, and no single model applied to all. 
German unification did affect the stations indirectly, 
however, and the new nation's economic and political 
circumstances shaped experiment station issues and activities 
in several ways. Though Germany had no national agricultural 
ministry in the late nineteenth century, the federal 
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government did control tariffs and taxes on many agricultural 
products. During this period, competition from North 
American and Russian grain producers was perhaps the most 
significant development in the German agricultural economy. 
Many historians have argued that the dramatic shift from free 
trade to the protectionist tariff of 1879 signalled a triumph 
for Junker grain producers. Many scholars further contend 
that protective tariffs permitted inefficient grain 
production to persist, discouraged a shift to alternative 
crops, and allowed Junkers to behave as if the Industrial 
1 Revolution had not occurred. 
Demographic changes also fostered a réévaluation of 
experiment station research policy. The German population 
grew from 40.9 million in 1870 to 49.5 million in 1890. 
Virtually all population growth occurred in towns and cities. 
The percentage of people working in agriculture, forestry and 
fishing, which stood at 51.7 percent in 1861, had fallen to 
2 28.6 percent by 1907. These circumstances placed 
1 Examples include Gordon A. Craig, Germany. 1866-1945. (New 
York: Oxford, 1978), 88 and 98; Hajo Halborn, A History of 
Modern Germany, 1840-1945, (Princeton: Princeton University 
Press, 1969), 371-372/ and Robert Lewis Kroehl, "Colonialism 
Inside Germany, 1886-1918," Journal of Modern Histnry 25 
(1953): 255-273, here p. 273. For a forceful critique of 
this view, see J. A. Perkins, "The Agricultural Revolution in 
Germany, 1850-1914," Journal of European Economic Hlstorv 10 
(1981); 71-118. 
2 Basic demographic data from Hajo Holborn, A History of 
Modern Germany, 1840-1945, (Princeton: Princeton University 
Press, 1969), 367-370; and Frank J. Tipton, Regional 
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considerable burdens on German agricultural producers and 
demanded a revisoions in national Agrarpolitik and 
Wissenschaftspolitik. In order to feed the urban population, 
and in response to foreign competition in grain markets, tax 
and tariff policies favored food production industries in the 
last third of the nineteenth century. Also in this context, 
public and private entities established several new and well-
funded experiment stations devoted to sugar beet, potato-
starch, viticulture, brewery research and other specialties. 
These developments had still further consequences. As 
governments and industrialists increasingly used experiment 
stations to serve their interests, they naturally came into 
conflict with the experiment stations' other constituencies— 
local farmers' unions and ambitious agricultural scientists. 
The question of fertilizer control illustrates the 
tensions among the representatives of science, practice, and 
politics. In the 1850s and 1860s, few experiment stations 
supervised local fertilizer markets. Instead, they stressed 
simple trials to determine which fertilizers were successful 
in practice, and many sent their directors on lecture tours 
to teach farmers about artificial manures and their benefits. 
Later, as agricultral scientists convinced more German 
farmers that artificial fertilizers were useful in 
Variations in the Economic Development of Germany During the 
Nineteenth-Century, (Wesleyan University Press, 1975), 20. 
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agriculture, the fear of fertilizer fraud also increased. 
In response, many experiment stations turned toward policing 
fertilizer markets. Contracts with fertilizer manufacturers 
became one of the most significant elements in the stations' 
budgets. There was remarkable variety in these contracts, as 
stations responded to local circumstances and personalities. 
Some stations offered free analyses, others charged for their 
services; some were swamped with work, others were not. 
Many farmers' groups expected experiment stations to 
serve their interests, which they defined primarily as 
protection from the threat of adultered or worthless 
fertilizers. Experiment station supporters in Germany and 
elsewhere frequently boasted that stations stopped a great 
deal of fraud. For example, Wilbur Atwater, the Connecticut 
chemist who helped establish America's first experiment 
station, used Prussia's 1876 directive on fertilizer control 
to justify experiment stations in his state. Not only did 
that document reveal the state's support for continual 
fertilizer inspections, it also showed that German farmers 
3 
were expected to rely on their experiment stations. 
3 Wilbur 0. Atwater, "First Annual Report of the Connecticut 
Agricultural Experiment Station, 1876," in Tenth Annual 
Report of the Secretary of Connecticut Board of Agriculture. 
(Hartford: Case, Lockwood, and Brainard, 1876), 365-366. See 
also Friedrich Nobbe, "Zur Statistik des landw. 
Versuchswesens," LVS 19 (1876): 317-318. 
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Yet experiment stations were by no means designed to 
restrict fertilizer sales. Nearly all station directors were 
chemists, not farmers, and all would have agreed with 
Mockern's Wilhelm Knop, who declared: "Everyone can see that 
in the future, the necessity of artificial fertilizers of all 
types in the agricultural economy will become increasingly 
prominent."^ Many directors were employed at one time in 
industrial chemical plants, and several more were related by 
blood or marriage to the leading families of German 
chemistry.^ In this context, several experiment stations 
developed close relationships with fertilizer manufacturers 
and syndicates. They recognized that fertilizer sales would 
increase if farmers considered them reliable, and fertilizer 
control could also increase station funding and improve job 
4 Wilhelm Knop, "Ueber die Frage: was nutzt dem Landwirthe 
die chemische Analyse der Diinger? und Mittheilung 
verschiedener auf der Versuchsstation Mockern ausgefuhrter 
Analysen von Dungerstoffen," Amtsblatt fur die 
landwirtschaftliche Vereine des Kônigreich Sachsens 9 (1861): 
2-3, 10-12, 28-29. The German reads: "Jedermann kann 
voraussehen, dali in Zukunft die Nothwendigkeit, Kunstdunger 
aller Art zum Betriebe der Landwirthschaft zu Hulfe nehmen, 
immer mehr hervortreten muli." 
5 For example, Adolf Emmerling of the Kiel station was a 
nephew of the Heidelberg University chemist von Babo, Adolf 
Mayer of the Dutch experiment station at Wageningen married 
the daughter of Leopold Gmelin, another Heidelberg chemist. 
Friedrich Stohmann of the Braunschweig, Munich and Halle 
stations was the son of an industrial chemist. Several 
experiment station scientists spent part of their careers in 
the German chemical industry, including Wilhelm Mayer, 
Hermann Wilfarth, Paul Bretschneider, and Julius Neliler. 
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opportunities for scientists. In the long run, stations' 
promotion of fertilizer sales catered to Germany's industrial 
economy as much as it served rural interests. 
The ambigious relationship between experiment stations 
and fertilizer manufacturers and dealers caused difficulties 
for many station directors. In Silesia, for example, the 
farmers' union was certain that the local station did not 
aggressively police the fertilizer market. That station, at 
Ida-Marienhutte bei Saarau, was situated on an estate owned 
by the most important fertilizer manufacturer in Silesia, 
Carl von Kulmiz. Ida-Marienhutte's critics considered its 
control work inadequate, for it regularly inspected only one 
factory and one warehouse, and it completed fewer than one 
hundred fertilizer analyses per year. Breslau agricultural 
union's officials believed fertilizer control would improve 
if the station were moved to their city, and beginning in 
7 1866, they offered cash to encourage such a move. It 
6 Kulmiz was one of the leading industrial entrepenuers in 
Silesia. His companies built railroads, owned coal mines, 
brick works, and industrial chemical factories, as well as 
the fertilizer factory near Saarau. He provided land, 
cattle, and laboratory supplies to the Ida-Marienhutte 
experiment station at no charge. See Konrad Fuchs, "Carl von 
Kulmiz," MDB 13 (1982): 279-280; and Martin Ullmann, Ma 
deutsche chemische Dunaer-Industrie : Festschcift %um 
25'iâhriaen Jubllaum der Beartinduna des Verein Deutscher 
Dunaer-Fabrikanten. 1880-1905,. (Stralsund: Bergholz, 1906), 
pp. 20-21 and 32-33. 
7 The main source on Silesian stations is [Bernard Schulze], 
Festschrift zum funfziaiahriaen Jubilaum der 
Agrikultucchemischgn Vesuchs- und Kontrollstation der 
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appears, however, that the station's director, Paul 
Bretschneider, was hesitant to move to the provincial 
capital.® 
To overcome that obstacle, the farmers' union created a 
second experiment station in Breslau, this one entirely 
devoted to policing fertilizer markets. The new station's 
director. Dr. Franz Hulwa, quickly established contracts with 
several fertilizer factories and dealers. These contracts 
signalled a significant change in Silesian strategy for 
fertilizer control. Hulwa took samples from dealers in the 
countryside to better protect farmers at the point of sale, 
rather than rely on samples taken from manufacturer's 
warehouses. New contracts required firms to permit station 
employees to take probes at any time; analyses results were 
published in the rural press. Firms guaranteed a minimum 
Landwlrtschaftskammer fur die Provinz Schlesien zu Breslau, 
[Breslau: Grass, Earth, and Comp, 190?]), 11-18. This work 
is rather critical of the station's lack of activity in Ida-
Marienhutte, and the author repeatedly asserts that the move 
to Breslau was a blessing. Efforts to move the station to 
Breslau are also described in Nobbe, "Zur Statistik des 
landw. Versuchswesen," LVS 10 (1868); 171, and 430. 
8 In one report, Bretschneider felt obliged to insist that 
he was not an employee of the large fertilizer factory in 
Saarau. See Paul Bretschneider, "Sechszehnter Jahresbericht 
der Versuchs-Station Ida-Marienhutte bei Saarau pro 1872, " 
Landwirthschaftlicher Jahrbticher [Silesian] 4 (1873) : 262-
283, here page 282. Nonetheless, it is interesting to note 
that, after disputes with the Silesian farmers' union led to 
his resignation in 1878, Bretschneider later found employment 
with a superphosphate manufacturer in Stettin. See 
"Personnal Notizen," LVS 30 (1884): 484. 
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content of the soluble nutrients, and they were obliged to 
compensate farmers if their products fell under that promise. 
Manufacturers and dealers were also responsible for all 
analysis fees. "How many incorrect economic measures will be 
rejected?" the station's founders asked with pride, "How many 
9 thousands of Thalers will...not be needlessly wasted?" 
Other experiment stations straddled positions between 
fertilizer control and fertilizer promotion. In Wurttemberg, 
where fertilizer sales were far less than those in Northern 
Germany, the royal agricultural board and other officials 
promoted their increase. An 1869 report explicitly stated 
that it hoped free investigations at experiment stations 
would increase fertilizer sales. By that time, Emil Wolff's 
station at Hohenheim entered into contracts with twelve 
10 fertilizer firms. Though these contracts were designed to 
9 "Versuchsstation Breslau," Landwirthschaftlicher 
Jahrbucher [Silesian] 1 (1870): 470-71; and Nobbe, "Zur 
Statistik des landw. Versuchswesens," LVS 13 (1870); 309-311. 
See also [Schulze] , Festschrift zum funf zlg-iahriaen Jubilaum 
der Aarikulturchemischen Vesuchs- und Kontrollstation. 13-15, 
and 54-59. 
10 Emil Wolff, Die landwirthschaftlich-chemische Versuchs­
station zu Hohenheim; Deren Einrlchtunaen und Thâtiakeit in 
den Jahren 1866 bis 1870, (Berlin; Wiegandt & Hempel, 1871), 
5-10. See also Konigliche Centralstelle fur die 
Landwirthschaft, "Bekanntmachung der Centralis fur die 
Landwirthschaft, betreffend die Controlle des Dungerhandels 
durch die landwirthschaftlichen Versuchsstation in 
Hohenheim," Wochenblatt fur Land- und Forstwirthschaft 18 
(1866): 57-58. The report noted that Wurttemberg used only 
30,000 Centner of artificial manures per year compared with 
500,000 to 1,000,000 Centner per year in each the Kingdom of 
Saxony, as well as similar amounts in Prussia's Saxon and 
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reassure farmers of fertilizer quality, it is important to 
note that Wolff was one of several agricultural chemists who 
11 
were also paid employees of the factories. 
Julius NeJiler, a former industrial chemist and director 
of the experiment station at Karlsruhe, also had close 
relations with the chemical industry. Since 1854, when 
Liebig's former student Karl Clemm-Lessing established the 
German states' first large scale artificial fertilizer 
factory in Mannheim, Baden had been a center of the German 
12 
chemical industry. In 1866, Mannheim's factory hired 
Neliler to write a booklet—illustrated with an impressive 
frontispiece depicting the factory's extensive facilities— 
Rhineland provinces. Fertilizer sales were also slow in 
Bavaria, as Liebig frequently complained. In 18G7, Bavaria's 
several experiment stations conducted a total of only 26 
fertilizer analyses. See Nobbe, "Zur Statistik des landw. 
Versuchswesens," LVS 9 (1867): 242-243. 
11 A dispute over Wolff's income from a fertilizer 
manufacturer in Reutlingen is discussed in a letter from 
Albert von Oppel to Gustav Walz, 15 November 1858, Wolff 
Papers 4/1, Nr. 113, Universitatsarchiv Hohenheim. 
12 Neftler describes the Karlsruhe station's program in 
Bericht uber Arbeiten der Grossherzoal. Versuchs-Station 
Karlsruhef (Karlsruhe: Braun, 1870) . For biographical 
information on Nefiler, see J. Behrens, "Julius Messier: 
Nachruf," IMS. 62 (1905): 241-250; and H. Rheim, 
"Landwirtschaftliche Forschungsstatten in Baden und ihr 
Begrunder Julius NeAler," Offprint from Badischen 
Landwirtschaftllchen Wochenblatt, Nr. 1, (1953). No 
pagination on this copy. The standard source on Baden's 
chemical industry, and Liebig's links with it, is Peter 
Borscheid, Naturwissenschaft. Staat. und Industrie in Baden 
(1848-1914)f (Stuttgart: Klett, 1976). See especially pp. 
91-98. 
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that touted artifical fertilizer's advantages over stall 
manure. Neliler implied that while natural fertilizers may 
have sufficed in the past, when few products were sold 
commercially off the farm, they were inadequate in a 
commercial and capitalistic agricultural economy. Conditions 
had changed, and NeJîler hinted that he agreed with Liebig's 
warnings about imminent catastrophe if farmers perpetually 
practiced "soil robbery." According to NeJîler's booklet, 
artificial fertilizers were the solution; in many cases, he 
claimed, farmers could purchase nitrogen sources more cheaply 
than collecting and storing manure. NeBler specifically 
endorsed a fertilizer called "Mannheimer Kali-Guano," 
13 
undoubtedly his benefactor's product. 
Moreover, NeJîler remained a defender of warehouse 
controls, in a period when many farmers and scientists 
challenged their reliability. Nelîler also defended the 
chemical industry, disputing farmers' fears that modern 
chemistry made fertilizer fraud easier than ever. Moreover, 
Nefiler performed few fertilizer analyses—only about twenty 
between 1866 and 1870. Criticisms grew louder by 1871, when 
at least two farmers complained of NeBler's cooperation with 
a meeting of industrial chemists in Koblenz, a meeting that 
13 [J. NeJîler] , Dunaer-Lehre, herausgeaeben von der 
Chemischen Fabrik von Georg Karl Zimmer vormals C. Clemm-
Lessina in Mannheim^ (Mannheim: Schneider, 1866), especially 
pp. 29-31. 
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seemed to them to correspond with declining quality of 
phosphate fertilizers. By 1874, Neftler agreed to police the 
market more aggressively, abandoning voluntary warehouse 
14 
control of manufacturers. 
Experiment stations in northern Germany were far busier 
with fertilizer control. In Halle, for example, station 
chemists faced some 1500 fertilizer analyses each year in the 
15 
1870s, and nearly 3000 tests annually in the 1880s. Bonn's 
station had contracts with some 400 dealers and thirty-four 
manufacturers, requiring over 300 analyses each year. 
Experiment station promoters claimed their efforts had their -
14 This dispute is addressed in J. Nefller, "Die Versammlung 
der Fabrikanten kunstlicher Dunger in Coblenz d. 2. Juli d. 
J.," Wochenblatt des landwirthschaftUchen Vereins im 
GroBherzogthum Baden (1871) : 265-267, and three subseqent 
notices in the same journal: "Aus den Odenwald," pp. 340-
341/ "Aus der Pfalz," pp. 386-387/ and J. Neliler, 
"Karlsruhe," pp. 404-405. It also noteworthy—perhaps due to 
its poor performance in challenging fertilizer manufacturers-
- that the Baden station faced competition from Adolf Mayer's 
private laboratory in Heidelberg. See "Heidelberg," 
Wochenblatt des landwirthschaftlichen Veireins im 
Groflherzoathum Baden (1868) ; 290. Nefiler defended warehouse 
control at the 1868 Congress of German Agricultural Chemists 
and Physiologists. See Ernst Schulze and Adolf Mayer, 
"Verhandlungen der V. Wanderversammlung deutscher 
Agriculturchemiker, Physiologen, und Vorstande der Versuchs-
Stationen," LVg 11 (1869): 96-149, here p. 147. 
15 Friedrich Nobbe, "Statistische Revue iiber den Bestand des 
land- und forstwirthschaftlichen Versuchswesens nach 
25jahriger Entwicklung," LVS 22 (1877): 147-284, here pp. 
155-157/ and "Jahresbericht uber das agrikultur-chemische 
Versuchswesen in Preussen fur das Jahr 1877," 
Landwirtschaftllcher Jahrbucher [Prussian] 17 Supplement I, 
(1888): 1 9 - 2 1 .  
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intended effect. The Bonn station, for example, published 
data indicating that in one year, the percentage of "good" 
(12-14% nitrogen) guano fertilizers sold had risen from 46 to 
53, while the percentage of fertilizers with less than 10% 
nitrogen declined from 30 to 18.^^ 
North German experiment stations also may have been more 
successful in establishing a reputation as the only qualified 
fertilizer analysts. The experiment station at Kiel, for 
example, was opened hastily in order to preclude a private 
chemist's efforts to offer fertilizer analyses. It soon had 
contracts with thirty manufacturers, and its director, Adolf 
Emmerling, also offered farmers free analyses of purchased 
17 fertilizers. Another episode in Kiel further illustrates 
the station's claim to legitimacy. In the early 1880s, 
Emmerling declared the "Prima Kraft Guano" of the Niese 
Company in Hanerau a "fraudulent swindle," publishing his 
16 Abstract of C. Karmroth, Allgemeiner Bericht uber die 
Arbelten der Versuchs-Station Bonn, in LVS 12 (1869): 476-
477. The fertilizer market in the area near Bonn was 
complicated by the local "Lahn" phosphates, which, despite 
their analyses, tended to revert to an insoluble condition in 
practice. The issue of reverted phophates (discussed below), 
was soon a major dilemma facing the German fertilizer 
industry. Note that W. von Rath, director of the Lahn 
Phosphate Company, was also President of the Rhenish 
Agricultural Society and a director of the Bonn experiment 
station. 
17 A. Emmerling, Aaricultur-chemische Untersuchunoen, 
Versuche und Analysen. mit besonderer Berucksichtiauna 
Schlfiswia-Holstelnischer Landesverhaltnisse. (Kiel: Handorff, 
1895), 3-4; Nobbe, "Statistische Revue," 159-161. 
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findings in local newspapers. The firm sued for "libel and 
careless defamation of character," and Emmerling faced a 200 
Mark fine. He appealed, however, and sent sealed flasks to 
an industrial chemist and to Joseph Konig at Munster's 
experiment station for confirmation. Both substantiated 
Emmerling's findings, namely that a product worth 1.67 Marks 
per Centner was being sold for nine Marks. An appeals court 
found Emmerling innocent, and agreed that it was the 
station's duty and responsibility to publish its results for 
the benefit of both farmers and the commonweal. The judge 
added that the phrase "fradulent swindel" was unnecessary, 
since it was apparent that the fertilizer company simply knew 
no agricultural chemistry; in other words, he accepted the 
notion that experiment station chemists were the principal 
experts in their field. 
Meanwhile, German experiment stations entered a new area 
of market control. In the late 1860s, Friedrich Nobbe, 
editor of the Landwirthschaftliche Versuchsstation journal 
and director of the plant physiology experiment station at 
Tharand, addressed the "well known fact" that fraudulent and 
sterile agricultural seeds were commonly sold on the German 
market. Foreign and sterile seeds were a greater threat to 
farmers than fertilizer fraud, Nobbe claimed, and several 
18 "Process einer Versuchs-Station," LVS 28 (1882): 476-477, 
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examples supported his charge. In a study of some 200 golden 
oat seeds, Nobbe recounted, only one seed germinated. In 
some trials, he found up to 40% foreign elements. One 225 
gram sample of flax seed included 2999 foreign seeds/ 
extrapolated, that meant 1,664,445 seeds of grasses, weeds, 
and other undesirable plants could be sown on each acre of 
19 Saxon flax land. Nobbe considered a 1869 British seed 
control bill inadequate, and maintained that German 
agricultural experiment stations were the ideal locus for 
seed control. In the same year, Tharand's station announced 
20 its seed control program. 
19 Friedrich Nobbe, "Ueber die Nothwendigkeit einer Controle 
des landwirthschaftlichen Samenmarkts," LVS 11 (1869) 308-
311; Nobbe, "Die Controle landwirthschaftlicher Handels-
Samereien betreffend," LVS 12 (1869): 48-51/ and Nobbe, 
"Mittheilungen aus der physiologischen Versuchs-Station zu 
Tharand, " mS. 12 (1869): 316-319. 
20 Nobbe asked experiment stations to control seed markets 
in a VDAC speech, see Adolf Mayer and Adalbert Rest, 
"Verhandlungen der VI. Wanderversammlung deutscher 
Agriculturchemiker, Physiologen, und Vorstande der Versuchs-
Stationen," LVS 13 (1870): 1-63, here pp. 47-53. For 
information on the British seed bill, see William Caruthers, 
"Clover Seed and Its Impurities," Journal of the Royal 
Agricultural Society of England 38 (1877): 434-444. There is 
also evidence that a Danish agricultural scientist, E. 
Moller-Holst, spoke for seed market controls a bit earlier 
than Nobbe. Moller-Holst soon travelled to Tharand for 
further training. See John Stewart Remington, Seed Testing, 
(London: Pitman, 1928), 1-2. For biographical notes on 
Nobbe, see Vater, "Friedrich Nobbe und die 
pflanzenphysiologische Versuchs- and Samenkontroll-Station zu 
Tharandt," Tharandter Forstliches Jahrbuch 75 (1924): 141-
173; and H. Jahnel and H. Ludwig, "Friedrich Nobbe: Der 
Begrunder der Samenkontrolle," Proceedings of the 
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Others joined Nobbe in alerting the rural public of 
subterfuge in the German seed markets. Their rhetoric was 
relentless. Adolf Stockhardt, Nobbe's colleague at Tharand, 
claimed that one sample was 99% impure, and suspected that 
dealers deliberately poisoned seeds with steam, dyes, and 
21 
sulphur. In 1872, Baden's central farmers union 
established a similar seed control station in Karlsruhe. Its 
director, Leopold Just, warned that he often found 
artificially colored seeds, old infertile seeds, and quartz 
particles mixed in with only a few fertile specimens. Some 
firms, he claimed, convinced farmers that even in nature only 
about 10% of seeds are capable of germination. Nor was fraud 
the only problem. Since many dealers had little interest in 
or understanding of the science of germination, seeds often 
failed because of poor care. Noting that Germans spent over 
158 million Thaler annually on agricultural seeds. Just 
contended that even a one percent improvement in the market 
2 2  
could be worth a fortune. Moreover, Nobbe concluded that 
International Seed Testing Association 26, No. 2 (1961): 127-
139. 
21 Julius Adolf Stockhardt, "Ueber landwirthschaftlicher 
Samereien und Samenhandel," 16 (1870): 25-38. 
22 L. Just, "Die Samenprufungs-Anstalt der Centralstelle des 
Badischen landwirthschaftlichen Vereins," Wochenblatt des 
landwirthschaftlichen Vereins im GroBherzoathum Baden (1872) : 
73-75, 105-108; and Just, "Die Samenprufungs-Anstalt," 
Wochenblatt des landwirthschaftlichen Vereins im 
Grofiherzoathum Baden (1874); 171-172, 178-179, 186-187, 194-
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despite their practical experience, farmers were "in no 
position" to judge seed quality by appearance. The 
implication was clear—only experiment station physiologists 
23 had the talent and training to evaluate seeds accurately. 
It is significant that the Tharand station, which 
stressed seed control, became one of the most admired and 
visited stations in Germany. Through contracts with 
commercial seed dealers in Berlin and Dresden, the station 
effectively took seed markets away from dealers who relied on 
young and old peasants gleaning whatever seeds were found on 
barren fields and roadsides. The station offered free purity 
and germination tests for union members; others could use the 
station for a small fee. With an extensive seed collection, 
a temperature-controlled germination room, and healthy 
funding from the Saxon government, Tharand became a model for 
dozens of other seed control stations. By 187 6, some two 
dozen apprentices, including students from Austria, Russia, 
195, 201, and 209-210. See also Friedrich Nobbe, "Zur 
Statistik des landw. Versuchswesens," LVS 16 (1873): 230-232. 
23 Friedrich Nobbe, "Werthbestimmungen der durch den Verband 
der Sachsichen landwirtschaftlcihen Consumvereine bezogen 
Rothkleewaaren," LVS 17 (1874): 145-152. Nobbe's tests on 71 
samples of red clover seeds revealed a wide range of 
germination, from 68% to 96%, with an average of 84%. 
Impurities in the samples ranged from 1% to 10%, with a 3.7% 
average. 
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the Netherlands and the United States, had studied seed 
24 
control in Nobbe's laboratory. 
Seed control stations quickly spread. Within a few 
years, nearly a dozen German experiment stations investigated 
seed markets, and several stations were established 
exclusively for seed research. At least fifte,en experiment 
stations were represented at the first Congress for the 
Directors of Seed Control Stations, held in Graz in 1875. 
Nearly all of the delegates had been trained in Nobbe's 
Tharand laboratory. Nobbe explicitly stated in his 
introductory remarks that seed control scientists should 
carve out their own turf, for their professional interests 
were different from those of agricultural chemists and 
physiologists who dominated other meetings. Nobbe promised 
even greater success if seed control stations established "a 
united purpose and formed a solid phalanx." Delegates agreed 
to uniform methods for taking samples, determining foreign 
24 It is notable that Nobbe also promoted his own invention, 
the "Nobbe Germination device", through the pages of Die 
Landwirthschaftlichen Versuchsstationen. See F. Nobbe, 
"Beschreibung eines Keimapparates," LVS 12 (1869): 468-471/ 
and "Anzeige: Den Nobbe'schen Keimapparat," LVS 14 (1871): 
160. For praise of the Tharand model as a model for others, 
see E. Eidam, "Ein Besuch in Tharandt," Landwirthschaftlicher 
Jahrbucher [Silesian] 6 (1875): 70-73. For a list of 
assistants who studied in Tharand, see Nobbe, "Statistische 
Revue," 191-193. A brief survey on the Tharand seed control 
station is in Dorle Adam, "Zur Entwicklung der 
Agrarwissenschaft an der 'Landwirtschaftlichen Akademie' in 
Tharandt, 1830-1870," (Dissertation-A, Technischen 
Universitat Dresden, 1977), pp. 106-110. 
255 
components, and measuring the quality and so-called 
25 
"germination energy" of genuine seeds. 
It is significant that several directors of seed and 
fertilizer control stations endorsed rural cooperatives to 
control these markets directly. In the 1840s and 1850s, 
Wilhelm Raiffeisen formed the first cooperatives in western 
and southern Germany as a source of credit and charity for 
poor (and Christian) peasants; by the late 1860s, such credit 
unions were common in the Rhineland. In the early 1870s, 
Wilhelm Haas of Hesse-Darmstadt formed an alternative to the 
Raiffeisen organization, namely cooperatives that emphasized 
buying and selling agricultural commodities.^^ 
25 Eduard Heiden, "Verhandlungen der ersten Versammlung der 
Vorstande von Samencontrol-Stationen zu Graz am 20. und 21. 
September 1875," LVS 19 (1876): 64-78. See also L. Just, 
"Bericht uber die Versammlung von Vorstanden deutscher 
Samenprufungsanstalten zu Graz wahrend der Zeit vom 18.-25. 
September 1875," Wochenblatt des landwlrthschaftlichen 
Vereins Im Groftherzoathum Baden (1876): 25-27, 33-36, 44-45, 
57-60. Nobbe introduced his remarks with the assertion that, 
in Saxony, impurities in clover seed samples had declined 
from 6.5% to 1.5%. Stations that added seed control 
facilities between 1871 and 1878 included Darmstadt, 
Hildesheim, Cappeln, Oldenburg, Dargun, Breslau, Landshut, 
Altmorschen, Triesdbrf, Kuschen, Munster, Zabikowo bei Posen, 
Marburg and Hohenheim. At Hohenheim, the seed control 
institute under Oskar Kirchner performed 1500 tests by 1883; 
eventually it performed some 30,000 investigations per year. 
See an anonymous and untitled history of Hohenheim's 
agricultural research institutes. Universitatsarchiv 
Hohenheim, File 20.01. 
26 See David Peal, "Self-Help and the State: Rural 
Cooperatives in Imperial Germany," Central European History 
21 (1988): 244-266; Rudolf Maxeiner, Vertrauen in die Elaene 
Kraft: Wilhelm Haas. Sein Leben und Wlrken, (Wiesbaden: 
Deutscher Genossenschafts-Verlag, 1976); Richard Kryzmowski, 
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Several South and West German experiment stations joined 
the cooperative movement, notwithstanding its rather delicate 
political implications. In the early 1870s, disputes with 
manufacturing chemists over the analyses of phosphoric 
fertilizers caused Darmstadt's experiment station to break 
away from outside pressure groups. In 1872, Paul Wagner, the 
Darmstadt station's director, embraced cooperatives as means 
27 to increase farmers' awareness of fertilizers. That notion 
soon spread to Baden. Leopold Just urged farmers' unions to 
control the local seed business; he believed the unions in 
Baden could immediately protect some 14,000 members. Julius 
Neliler, who investigated Baden's fertilizer markets, endorsed 
a cooperative fertilizer sales program two years later. One 
of the strongest statements came from Joseph Konig, director 
of the experiment station in Munster. In a frank attack on 
the commercial marketplace's cutthroat competitiveness, Konig 
called cooperative creameries and farmers' control of the 
Geschichte der deutschen Landwirtschaft^ Third Edition, 
(Berlin: Duncker & Humblodt, 1960), 394-400; C. R. Way, Co­
operation at Home and Abroad: A Description and Analysis. 
(London; P. S. King, 1908), 54-73. 
27 Wagner later recalled that "the effectiveness and whole 
development of the experiment station was to a large degree 
promoted through the Union of Hessian Consumer's 
Cooperatives." Quoted in Maxeiner, Vertrauen in die Eiaene 
Kraft, 46. 
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fertilizer, seed, and feed markets "without doubt the most 
28 
rational" solution. 
Agricultural scientists' advocacy role raises additional 
issues. Since both rural cooperatives and experiment 
stations often received government funding, it seems likely 
that German governments saw these institutions as facilities 
with multiple capabilities. Fertilizer control was a means 
to several ends: it encouraged intensified agricultural 
production practices, designed to improve German agricultural 
productivity at a time of increasing competition from North 
America; it encouraged farmers to utilize the important 
chemical industries; and, in general, they could preempt 
leftists' political programs to ensure farmers' support for 
29 their governments. 
The experiment stations' increasing emphasis on 
industrial agriculture and agricultural by-products 
28 See Just, "Die Samenprufungs-Anstalt," (1872), pp.105-
108; J. Neliler, "Ueber den Preis kunstlicher Diinger und uber 
Controlbestimmungungen beim Kauf und Verkauf derselben," 
Wochenblatt des landwlrthschaft1Inhen Vereins tm 
GroBherzogthum Baden (1874) : 97-99; J. Neliler, "Ueber 
Verfalschung der Nahrungs- unf Genulimittel, besonders des 
Weines, und uber Weinfabrikation," Wochenblatt des 
landwirthschaftlichen Verelns im Grofiherzoathum Baden (1874): 
195-196, and 210-211; and J. Konig, Chemische und technische 
Untersuchunaen der landwirthschaftlichen Versuchsstation 
Munster, (Munster: Theissing, 1878), vi. 
29 Citing government documents, Peal illustrates the 
government's political rationale for supporting and funding 
agricultural cooperatives. See "Self-Help and the State," 
pp. 250-251. 
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industries is even more striking evidence of the 
interdependence among government policy-makers, private 
entrepreneurs, and experiment stations. Arguments for the 
intensification of agricultural production, expressed mainly 
by Saxony's Theodor Reuning in the 1850s, were amplified in 
the 1870s and 1880s. The station at Halle, in Prussian 
Saxony, was again quite significant. Not only was Halle a 
university town, a railway hub, and provincial capital, it 
was also in the heart of the German sugar beet region. The 
province produced thirty percent of German sugar beets, and 
it was the center of the one of the first and most powerful 
German industrial lobbies, the Union of the Beet Sugar 
Industry in the Zollverein. 
The sugar beet, it has been argued, was the one crop 
most responsible for modernization of the German rural 
economy. Consider the evidence. As grain markets and prices 
suffered from foreign competition, sugar beets proved to be a 
profitable alternative crop. Tax policies also encouraged 
industrialization of sugar production, since governments 
computed taxes on volume of raw beets, rather than production 
of refined sugar. Further, the state paid bounties to 
manufacturers who were able to crack foreign markets. 
Following the protective tariff of 187 9, demands to promote 
sugar beets intensified. Since sugar beets supplied both 
food products and industrial raw materials, many official 
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hoped agricultural scientists could help the nation exploit 
this untapped domestic natural resource. Beets provided more 
food tonnage and more calories per acre than any cereal crop. 
Since beet tops provided more fodder per acre than pasturage, 
sugar beets also contributed to increased meat and protein 
production. Moreover, sugar beet cultivation spurred several 
other German industries: refineries demanded large 
quantities of brown coal, cultivation and harvesting required 
new machinery and implements, and the crop's heavy demands 
for soil nutrients fostered the fertilizer industry, 
30 particularly the potash mines centered in nearby StaJJfurt. 
Not coincidentally, Halle's was the largest and probably 
the most productive German experiment station in the late 
nineteenth century. Thanks to contracts with important local 
fertilizer firms, and substantial support from the provincial 
agricultural union, Halle's station had the largest budget of 
all stations. Its facilities were also the most impressive 
of the German stations. In 1876, the provincial agricultural 
union provided the bulk of the funds for a new 150,000 Mark 
30 Perkins, "The Agricultural Revolution in Germany, 1850-
1914," 71-118/ and John Perkins, "The Political Economy of 
the Sugar Beet in Imperial Germany," in Crisis and Change in 
the International Sugar Economy, 186Q-1914, Bill Albert and 
Adrian Graves, eds., (Norwich and Edinburgh: ISC Press, 
1984), 30-45. See also Tipton, Regional Variations in the 
Economic Development of Germany, 136-137; and John Alfred 
Heitmann, The Modernization of the Louisiana Sugar Industry. 
1830-1910f (Baton Rouge/London: Louisiana State University 
Press, 1987), 50-55. 
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facility; additional rooms and wings were added in 1882, 
31 1888, and 1895. By 1890, it had over 25 employees. By 
contrast, recall that in the 1850s, Julius Stockhardt 
maintained that a suitable experiment station with one 
employee could be funded for about 2400 Marks. 
Under Maximilian Maercker, its director from 1871 to 
1901, Halle's experiment station produced important work on 
all aspects of sugar beet cultivation. First, Maercker was 
well known for his improvements in the new "diffusion 
process" of sugar extraction. In contrast to previous 
refining methods involving presses or precipitates, the 
diffusion process used beets cut into small pieces, called 
"diffusion chips", put into warm water, whence dialysis 
caused sugar to be extraced through cell walls. The process 
was quite successful. Introduced to Germans in 1867, 93% of 
German sugar refineries used the diffusion process by 1880. 
Sugar yields from beets increased from about 8 per cent in 
1865 to about 13 per cent in 1885. Moreover, Maercker showed 
31 For details on the Halle station, see Nobbe, 
"Statistische Revue," 156-158; A. Morgen, Bericht uber die 
Thatiakeit der Aaricultur-chemischen Versuchsstation Halle a 
S.. in der Zeit von 1872-93, (Halle (Saale): Buchdruckerie 
der Halleschen Zeitung, 1893), 1-8; M. Maercker, "Agrikultur-
chemische Versuchsstation der Landwirtschaftskammer fur die 
Provinz Sachsen," in Die Landwirtschaftskammer fur die 
Provinz Sachsen zu Halle a. d. S.: Amtlicher Bericht, 
(Berlin: Parey, 1901); A. C. True and D, J. Crosby, 
Agricultural Experiment Stations in Foreign Countries, united 
States Department of Agriculture, Office of Experiment 
Station, Bulletin #112, (Washington: GPO, 1902), 1201-21. 
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that the diffusion process produced non-diffusible 
albuminoids that could be nutritious animal feeds. Funded by 
the Beet Sugar Union, Maercker and others developed an 
inexpensive and efficient drying apparatus that encouraged 
32 
many German sugar producers to exploit this by-product. 
Nearly all of Halle's research was in some way connected 
with Germany's industrial economy. For instance, Maercker 
studied the efficacy of the Stafifurt potash salts and Thomas-
slag (a byproduct of the smelting phosphoric iron ore), two 
fertilizers essential for intensive sugar production. Forty 
sugar beet factories cooperated in the research project. 
Maercker also cooperated with bakers who asked for more 
glutenous wheat varieties, brewers who asked for barley 
research, and starch producers who funded studies on potato 
varieties. Halle's farmers' union also established a station 
to test the new machinery and implements required for sugar 
32 The diffusion process is generally attributed to the 
Frenchman Julius Robert, though Emil Wolff called Maercker 
the "inventor." Maercker's diffusion process is described in 
Emil V. Wolff, Farm Foods^ or the Rational Feeding of Farm 
Animals, Herbert H. Cousins, trans., (London: Gurney and 
Jackson; New York: Van Nostrand, 1895), 215-217. Its 
applications to feeds are described in "Verhandlungen der 
(IX.) Sektion 'fur landwirthschaftliches Versuchswesen' der 
Naturforscherversammlung zu Eisenach, 1882," LVS 28 (1883): 
457-473, especially pp. 465-467. For more on Maercker, see 
Wolfgang Bohm, "Max Maercker," NDB 15 (1986): 639/ M. 
Delbruck, "Max Maercker," Berlcht der Deutschen Chemischen 
Gesellschaft 34 (1901): 4457-4465; P. Behrend, "Max Maercker: 
Ein Ruckblick," Landwirthschaftlicher Jahrbucherf [Prussian] 
31 (1901): 1-54; and Ernst Schulze, "Zur Erinnerung an Max 
Maercker," MS. 56 (1902): 265-275. 
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33 
cultivation and harvesting. Altogether, at least one 
author considered Halle's program the best illustration of 
experiment stations' potential: it worked on issues of 
immediate practical value, but also produced "path-breaking" 
research that revealed how inefficient past practices had 
been. 
Several new experiment stations founded in the 1870s and 
1880s were devoted to industrial research. Such stations 
were fundamentally different from the small rural facilities 
founded by farmers' unions in the 1850s; they were institutes 
closely aligned with major German industries and industrial 
cartels. As Maercker himself stated in an 1877 article, some 
observers considered closer ties between experiment stations 
and industrialists desirable. In the late nineteenth 
century, such sentiments and economic necessity altered the 
35 
mission of several German experiment stations. 
33 Die Landwirtschaftskammer fur,die Provinz Sachsen, Die 
Landwirtschaftskammer fur die Provlnz Sachsen zu Halle a. d. 
S.; Amtlicher Bericht^ (Berlin: Parey, 1901), 169-173; 
"Grtindung einer Prufungsstation fur landwirthschaftlichen 
Maschinen und Gerâthe in Halle," ALKPSW 7 (1867): 211; and 
Behrend, "Max Maercker," 10. 
34 A. Morgen, Bericht uber die Thatlgkeit der Aaricultur-
chemischen Versuchsstation Halle, 7. 
35 Max Maercker, "Chemische Untersuchungen auf dem Gebiete 
der Spiritusfabrikation", Landwirtschaftllcher Jahrbiicher. 
[Prussian], Supplement Band 6 (1877): 217-350. ' See also 
Peter Lundgreen, Bernd Horn, Wolfgang Krohn, Gunter Kuppers, 
and Rainer Palschk, Staatliche Forschuna in Deutschland. 
1870-1980, (Frankfurt/New York: Campus Verlag, 1986), 95-96. 
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The Union of German Spirits Distilleries' experiment 
station, founded in 187 4, was an important example of the new 
industrial agricultural experiment stations. Maercker 
provided the impetus for this venture, particularly in an 
1873 lecture that uncovered several areas of inefficiency in 
industrial fermentation chemistry. Founders stated explictly 
that they hoped to duplicate agricultural science's successes 
in their "sister industry," beet sugar processing. As its 
director, the union hired Dr. Max Delbruck, Maercker's former 
assistant at Halle. Located in central Berlin, the 
distillery station was devoted to research on fermentation 
chemistry and spirits production, particularly starch and 
alcohol derivatives from potatoes. A privately-operated 
potato testing station supplemented its work, a faciulity 
that relied in turn on the cooperation of at least eight 
experiment stations. In the early 1880s, the Berlin 
station's program was expanded to include work on the 
manufacture of bread, starch, vinegar, and beer. Distillers 
stressed their importance to national economic policy and tax 
base, and successfully appealed for state appropriations to 
supplement private funds. The future Prussian agricultural 
minister, Hugo Thiel, a frequent proponent of industrial 
research in agriculture, also backed the station. By 1900, 
the facility was part of a consortium of Prussia's 
Agricultural and Education Ministries, the Royal Agricultural 
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High School, the Association of German Starch Manufacturers, 
the Association of German Corn Distillers and Compressed 
Yeast Manufacturers, the Association of German Vinegar 
Manufacturers, and the Association of Brewers in Berlin. In 
1900, its budget was $200,000.^^ 
Other newly established stations also illustrate a 
revised agricultural research agenda. The moor experiment 
station in Bremen, established in 1877, for example, had a 
remarkably innovative mission. Founders saw untapped 
potential in northwest Germany, censuring the moorlands' 
native, Plattdeutsch-speaking farmers for their alleged 
ignorance of artificial fertilizers and agricultural science. 
Though moor soils were naturally unsuited for grain 
production, intensive use of potash and other fertilizers 
could help, and, through drainage, dairy production also 
could succeed. This station also had a remarkably generous 
budget. Prussia's agricultural minister Friedenthal toured 
the area several times, and his government offered 15,000 
Marks to establish a new experiment station in Bremen 
36 Nobbe, "Statitische Revue," 151/ Nobbe, "Zur Statistik 
der landw. Versuchswesens," LVS 19 (1876):475-477/ Nobbe, 
"Zur Statistik der landw. Versuchswesens," LVS 28 (1882); 
317/ Nobbe, "Zur Statistik der landw. Versuchswesens," LVS 32 
(1886): 4 69/ and True and Crosby, Agricultural Experiment 
Stations in Foreign Countries^ 109, For Delbruck, see F. 
Hayduck, "Max Delbruck," Berichte der Deutschen Chemlschen 
Gesellschaft 53A (1920): 47-62/ and Bruno Drews, "Max Emil 
Julius Delbruck," NDE 3 (1956): 580. 
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(located outside Prussian territory). The Union to Prevent 
Moor Fires, local farmers' unions, and the city of Bremen 
provided additional funds and facilities. Founders 
envisioned a broad research program, including work on 
drainage, irrigation, sewage-farming, the utility of peat, 
studies of north German canals, and possible "colonization" 
37 
of these relatively unsettled and uncultivated wetlands. 
During a period of industrialization, urbanization, and 
shrinking rural populations, experiment stations adapted to 
the demands of Germany's changing socioeconomic structure. 
The station at Munster is a good example. Founded in 1870 by 
the local farmers' union, the original station was little 
more than a few rented rooms outfitted for fertilizer 
testing. The union hired Joseph Konig to direct the station; 
37 Nobbe, "Zur Statistik der landw. Versuchswesens," LVS 19 
(1876): 232-234; Nobbe, "Zur Statistik der landw. 
Versuchswesens," LVS 19 (1876): 177-178 and 472-473; Nobbe, 
"Statistische Revue," 208-209; and [M. Fleischer], 
"Mittheilungen ûber die Arbeiten der Moor-Versuchs-Station in 
Bremen in den Jahren 1877-1882," Landwirthschaftllcher 
Jahrbucher [Prussian] 12 (1882): 1-16. Other experiment 
stations also reveal links between agriculture and industry. 
In Bavaria, for example, the Station for Scientific Brewing 
opened in 1874, specifically to preserve this "purely German 
means of enjoyment and nutrition." Also, the Wiesbaden 
station was devoted primarily to oenology studies and funded 
by local viticulturists. Nobbe, "Zur Statistik der landw. 
Versuchswesens," LVS 17 (1874): 473-4; Nobbe, "Zur Statistik 
der landw. Versuchswesens," LVS 19 (1876): 475-477; Nobbe, 
"Zur Statistik der landw. Versuchswesens," LVS•24 (1880): 67-
70; Nobbe, "Zur Statistik der landw. Versuchswesens," LVS 26 
(1881) : 477-478; and Nobbe, "Statistiche Revue," 169-170 and 
181-182. 
266 
Kônig had studied under Liebig, Wohler, and Pettenkofer, and 
had been an assistant at the experiment station in Darmstadt. 
Within a few years, funding at the Munster station increased 
significantly, and a new building was constructed in 1874. 
After further expansion in 1879 and 1891, the station boasted 
five buildings and room for 16 chemists. In all, Munster's 
facilities cost over 160,000 Marks. 
Munster's station was not limited to problems of food 
and fiber production, but became in effect a public health 
station. According to Kônig, "our station does not just have 
an agricultural character..... It is an industrial laboratory." 
3 9 
rGewerbe-Laboratoriumi Kônig's research focused on two 
issues: food chemistry, and the benefits and handicaps of 
urban and industrial sewage. Kônig's sewage studies revealed 
that urban and industrial waste contained high quantities of 
harmful metals and other pollutants. "Naturally," Kônig 
argued, it was the experiments station's responsibility to 
examine damages caused by Westphalia's industrial waste 
38 J. Kônig, Die landwirthschaftliche Versuchs-Station in 
Munster i. in ihrer Bntwicklnna wahrend der ersten 25 
Jahre: Eine Denkschrift. (Munster i. W.: Der Westfale, 1896), 
6-7. A source for information on Kônig is Johann Grofifeld, 
Joseph Kônig, munster î. w.). sein Leben und seine Arbeit. 
(Supplemental Volume of Die Landwirtschaftliche 
Versuchsstationf Volume 108), (Berlin: Parey, 1928). See 
also Heinz Walter "Joseph Kônig," NOB 11 (1979): 343-344; and 
Nobbe, "Statistische Revue," 166-167. 
39 Kônig, Chemische und teohnisrhe Dntergjijchunaen. ix. 
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waters on local soils, crops, and fish stocks. In due time, 
findings at Munster and similar stations dashed high hopes in 
Europe for the industrial application of sewage. 
Even more important was Konig's work in food chemistry. 
As the distance between rural food producers and urban 
consumers widened, German foodstuffs were increasingly 
vulnerable to spoilage and adulteration. Prompted largely by 
threats of trichinosis in pork, several German state 
governments passed food inspection statutes in the 1870s and 
1880s, with the 1879 law the most significant.^^ Experiment 
stations became a primary locus for public health and food 
chemistry investigations. Konig served for many years on the 
Imperial Health Board, and also as chairman of the Union of 
German Food Chemists. Konig's station was also a center for 
training food inspectors; at least thirty of Germany's early 
40 Konig si. âi. "Zur Einfuhrung, " Zeitschrift fur 
Untersuchuno der Nahrunas- und Genussmittel 1 (1898): 1-2. 
For sewage research, see "Aus den Verhandlungen der (XIX.) 
agrikulturchemische Sektion der Deutscher Naturforscher 
Versammlung zu Hamburg, (18.-24. September 1876)," LVS 20 
(1877): 179-187 and 391-400, here 185-187; "Verhandlungen der 
(IX.) Section 'fur landw. Versuchswesen' der 
Naturforscherversammlung zu Eisenach," 469-473; and Konig, 
Die landwirthschaftliche Versuchs-Station in Munster, 152. 
41 For general information on food adulteration issues in 
late nineteenth century Germany, see Richard J. Evans, Death 
in Hamburg; Society and Politics in the Cholera Years. 1830-
1910, (London: Penguin, 1987), 161-176; and Snellen Hoy and 
Walter Nugent, "Public Health or Protectionism? The German-
American Pork War, 1880-1891," Bulletin for the History of 
Medicine 63 (1989) : 198-224, p. 199. See also Konig âi. 
"Zur Einfuhrung," 1-2. 
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twentieth century food chemists, as well as scientists from 
Poland, Sweden, Finland, the Netherlands and the United 
42 States were all trained at Munster. 
Changes in the German dairy industry also prompted the 
stations' activity in food chemistry. Until about 1870, the 
German area had virtually no dairy industry or commercial 
dairy markets. Many farmers had considered cattle a 
necessary evil, as manure producers, but their milk rarely 
left the farm. That situation suddenly changed, in what has 
been called an "almost revolutionary breakthrough of fresh 
milk as a modern beverage for the masses.Again, the 
declining grain markets and increasing urbanization 
contributed to this trend. Within just a few years, German 
dairy investigators invented improved cream separators and 
developed superior methods for fat determination and 
protection against adulterated milk. 
Several experiment station scientists pursued dairy 
research, and the dairy stations were generally very well 
funded. Wilhelm Fleischmann's work was probably the most 
42 K. von Buchka, "Zum 70. Geburtstage J. Konig's," 
Zeitschrift fur Untersuchuna der Nahrunas- und Genufimittel 27 
(1914) : 1-7; and Konig, Die landwirthschaftliche Versuchs-
Station in Munster. 8-10. 
43 Hans J. Teuteberg, "The Beginnings of the Modern Milk Age 
in Germany," in Food in Perspective; Proceedings of the 
Third International Conference on Ethnological Food Research, 
Cardiff Wales. 1977, Alexander Fenton and Trefor M. Owen, 
eds., (Edinburgh: Donald, 1981), 283-311, here p. 284. 
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important, and Fleischmann's method of determining milk fat 
solids from the specific weight of milk was standard practice 
in the industry. Fleischmann, a former assistant in Liebig's 
Munich laboratory, had been working at poorly funded 
experiment stations in Bavaria since 1866. In 1876, he was 
offered a much better opportunity at Baron Wilhelm 
Schlieffen's huge estates and dairy academy at Raden in 
4 4 Mecklenburg. The station also received funds directly from 
45 the grand duke of Mecklenburg-Schwerin, Friedrich Franz II. 
By helping to guarantee milk purity and promote milk as a 
beverage, dairy experiment stations enabled German farmers to 
44 For more on Fleischmann, see Georg Wiegener, "Zu Wilhelm 
Fleischmanns Gedachtnis," LVS 97 (1921): 261-292; Ernst 
Brandi, "Gustav Friedrich Wilhelm Fleischmann," NDB, 5 
(1960): 235-236/ and Hans-Heinrich Muller and Volker Klemm, 
Im Dienste der Ceres; Streiflichter zu Leben und Werk 
bedeutuender deutscher Landwirte und Wlssenschaftler/ 
(Leipzig/Jena/Berlin: Urania, 1988), 160-168. After ten 
years in Mecklenburg, Fleischmann took a position in 1886 at 
the University of Konigsberg, where he established a similar 
dairy experiment station nearby. Dairy research also became 
important at experiment stations in Kiel, Proskau, and 
Danzig, where the West Prussian agricultural union and state 
provided a 14,000 Mark budget. See Nobbe, "Zur Statistik der 
landw. Versuchswesens," LVS 19 (1876): 453/ Nobbe, "Zur 
Statistik des landw. Versuchswesens," LVS 34 (1887); 470/ 
Emmerling, Aaricultur-chemische Untersuchunaen. Versuche und 
Analvsen; Nobbe, "Zur Statistik der landw. Versuchswesens," 
LVS 28 (1882): 153; and True and Crosby, Agricultural 
Experiment Stations in Foreign CountriRR, 126-127. 
45 Nobbe, "Statistische Revue," 203-204. Fleischmann's 
salary of 6000M plus free lodging and heat, was unusually 
generous. By contrast, the director of Mockern's station 
recieved 3600M in the same year. 
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utilize relatively infertile fields and nourish the nation's 
increasingly urban population. 
In general, the institutional organizations and research 
programs discussed above reflect a changing mission of the 
German agricultural experiment stations. Not surprisingly, 
station directors trained as chemists and physiologists 
continued to complain of the burdens of their practical work. 
For example, an anonymous article in 1872 called the 
stations' burden with practical tests of feeds and 
fertilizers a "great waste of time and money.In a speech 
commemorating Mockern's twenty-fifth anniversary, Wilhelm 
Henneberg of Gottingen recalled the "darker" days when 
scientists were fully at the mercy of farmers' unions. 
Unions' demands for practical research, Henneberg claimed, 
cost stations a great deal of time, and effects were still 
felt in the relatively little funding available for 
scientific work.^^ Reviewing twenty-five years at his 
station in Kiel, Adolf Emmerling reminded readers that each 
and every practical test took time away from research with 
more lasting significance. Each tiny discrepency between a 
46 Anonymous, [identified as 'Dr. B in K'], "Die 
Organization des hôheren landwirtschaftlichen Unterrichtes 
auf Universitaten?" Oekonomische Fortschritte 6 (1872) : 43-
45, here p. 44. 
47 W. Henneberg, "Die Entwicklung des landwirthschaftlichen 
Versuchswesens, " Journal ffir Landwirthschaft 26 (1878): 3-16, 
here p. 15. 
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fertilizer firm's claims and analysis results involved a 
great deal of time lost through correspondence and repeated 
analyses.Yet another critic noticed that the emphasis on 
practical and repetitive analyses permitted poorly skilled 
chemists to hang onto experiment station jobs; they merely 
mastered the "game" of continually testing feeds and 
fertilizers, which they supplemented through the 
republication of redundant research projects borrowed from 
4 9 
other stations. 
Farmers and their unions also lost authority as more 
stations transferred from rural to urban locations. As 
mentioned earlier, the Weende station's director, Wilhelm 
Henneberg, had longed to move to Gottingen since the 18 60s. 
Insisting that Gottingen's university atmosphere was 
essential for his scientific work, and that his animal 
nutrition research, which relied heavily on the Pettenkofer 
respiration apparatus, had little need for field trials, 
50 Henneberg's appeals were finally answered in 1874. 
Similarly, the Hessian station at Altmorschen was transferred 
48 Emmerling, Aaricultur-chemische Untersuchunaen. Versuche 
und Analysen, 18. 
49 See Carl Max Graf Seilern, Das landwirthschaftliche 
Versuchswesen, (Mien: Manz, 1878), p. 13. I would like to 
thank Dr. Wolfgang Bohm of the University of GÔttingen for 
providing me with a copy of this pamphlet. 
50 Friedrich Nobbe, "Statistiche Revue," 161-165. 
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to Marburg in 1880, (rather than the closer city and 
provincial capital of Kassel), in order to increase contacts 
51 
with the university community there. 
Several developments contributed to the stations' 
increasing diversity, prestige and funding. After joining 
Germany's most significant organization for scientists, the 
Congress of German Scientists and Physicians (VDNA) in 1872, 
experiment station directors gained greater exposure among 
German scientists, and vice versa. In addition, station 
directors often met informally in conferences held the day 
before the opening session of many VDNA congresses. These 
sessions also reflected the increasing diversity of the 
German experiment stations' agendas. Delegates discussed a 
variety of topics, and scientists outside of the experiment 
52 
station directors' circle frequently addressed the group. 
Publication opportunities also expanded in the late 
nineteenth century. Die landwirthschaftliche 
Versuchsstatlonen, founded by Reuning in 1859 and edited by 
51 E Haselhoff, ed., Denkschrift zum funfzlgiahriaen 
Bestehen der Landwirtschaftllchen Versuchsstation fur den 
Reaierunasbezirk CaRsel ?.u Marbura^ (Marburg: Koch, 1907), 8-
1 1 .  
52 VDNA sessions frequently included discussions of topics 
beyond the mainstream of experiment station plant and animal 
research. Examples included papers on the need for forestry 
experiment stations, potential use of urban sewage as rural 
fertilizer, new machinery such as the "microtom" for 
microscopy, potential industrial uses of peat, and 
"scientific" formulae for land assessment and tax evaluation. 
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Nobbe from 1864 to 1905, remained the leading journal. 
Henneberg's Journal fiir Landwirthschaft and a new 
publication, Die Landwirtschaftlicher Jahrbucherf an organ of 
Prussia's agricultural ministry, were also important journals 
for agricultural scientists. Moreover, several experiment 
station scientists published in more specialized scientific 
journals, including those devoted to practical chemistry, 
fermentation chemistry, biology, botany, viticulture, and 
sugar production. Meanwhile, Stockhardt's Per Chemische 
Ackermann ceased publication in 1875, and stations published 
little more than fertilizer analyses in the local 
agricultural press controlled by farmers' unions. In brief, 
experiment station research was clearly more diverse and 
specialized than in the past. 
Emil Wolff's animal nutrition studies, compiled in his 
Ratlonelle Futterunaslehre, were among the more consequential 
experiment station research projects. The story of the 
book's publication is also a manifestation of issues in mid-
nineenth-century German agricultural science. In 1861, the 
Cotta firm published Wolff's first major work on animal 
53 feeding. Die Landwirthschaft liche Fiitteruncrlehre . Thirteen 
years later, Wolff released another book on that topic. Die 
53 Emil Wolff, Die landwirthschaft liche Fiittrerunaslehref 
und die Theorie der menschlichen Ernahrung, (Stuttgart; 
Cotta, 1861). The work included a forceful rebuttal against 
charge that experiment stations were unnecessary. 
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Raticnelle Futterungslehre through another publisher. The 
Cotta company, citing its copyright, wrote several letters in 
protest. Wolff's response was rather nasty. He insisted 
that "not one word" (his emphasis) was the same as the 
earlier book; "a whole new science" and "new era" of animal 
nutrition had developed since 1861. He urged Cotta to be 
54 
more careful with his accusations in the future. 
The new book was indeed different; changes in Wolff's 
tone were most striking. In his foreword to the 1861 book, 
Wolff was rather apologetic for the lack of reliable 
information on animal nutrition. Though the book was 598 
pages long, the author admitted that little had been achieved 
yet. Wolff stressed instead his hopes for future answers, 
and defended experiment stations against charges that their 
slow progress was evidence that they were unnecessary. Wolff 
was far more confident in the subsequent book. "The science 
of Animal Dietetics," he wrote, was "on firm ground.... The 
glorious results already to hand in this field of research 
have clearly proved the value of Agricultural Experimental 
54 Wolff to Cotta, 22.9.1874, Cotta Briefe #19; and Wolff to 
Cotta, 26.9.1874, Cotta Briefe #20; both in Deutsches 
Literatur-Archiv, Schiller Nationalmuseum, Marbach am Neckar. 
Wolff credited the "continual" work of animal physiologists 
and agricultural chemists, and experiment stations in 
particular, for the new developments. 
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Stations in strengthening the combined efforts of 
55 Physiologists and Agricultural Chemists." 
The two books' contents also differed. Whereas Wolff's 
earlier book offered guidelines, from which the farmer might 
base his practice, the later one provided specific rules and 
tables. Though Wolff and others had been protesting the 
reliability of Thaer's "hay-values" for some time, Die 
Landwirthschaftliche Futterunglehre was not a major break 
from past teachings. By 1874, however, Wolff compiled his 
famous "feed tables." Though the Hohenheim station lacked a 
respiration device, the thoroughness of Wolff's digestion 
trials answered several questions about crude feed 
comparisons. He found, for example, that rapid increases in 
nitrogenous foods were unwise, since digestive systems 
quickly rejected sudden changes. He also discussed the 
problem of "digestion depression," whereby two feeds in 
combination generally produced lower rates of digestibility 
than when served separately or in proper proportions. His 
data on nitrogenous content and 'digestibilty coefficients' 
of hundreds of feeds became a standard manual in German 
55 Compare the "Vorwort" of Die landwirthschaftliche 
Futterunqslehre^ pp. v-xii, with "Author's Preface to the 
First Edition," in Wolff, Farm Foods, p. iv. 
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livestock operations, and was also translated and adapted for 
5 6 
use in Britain and the United States. 
For Wolff, the most important question reflected market 
concerns: How can farm animals be efficiently fattened with 
low-fat and low-protein diets? Wolff devised feeding 
programs specifically to match the farmer's objective of 
wool, milk, cheese, or meat production. Wolff's solution 
demanded a careful mix of nitrogenous and non-nitrogenous 
feeds; he often recommended the ratio of 1:5. In an era when 
livestock producers' goal was "increased storage of fat in 
the body", Wolff also listed nine ways that farmers could 
bolster fat yields: suggestions included proper stall 
temperature, controlled water supplies, and permitting as 
57 little work as possible. 
Experiment station research also made discoveries that 
demanded revision in the old feed tables. Several experiment 
station scientists—including some who had moved on to more 
lucrative university research laboratories--noticed that, 
contrary to past assumptions, not all nitrogenous matter in 
56 Oskar Kellner also notes Wolff's new ideas in "Emil von 
Wolff: Bin Ruckblick auf seine Lehren und Forschungen," 
Landwirtschaftllcher Jahrbiicher [Prussian] 26 (1897) : 903-
945. See also Wolff, Farm Foods, esp. Chapter IV. 
57 Wolff, Farm Foods^ esp. Chapter V and 218-224. A good 
source on the origin and role of fat is J. H. Gilbert, 
"Agricultural Chemistry," Nature 22 (1880): 472-476, 497-499, 
and 523-527. 
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plants and animals was protein.Forage and root crops in 
particular seemed to contain these so-called amide compounds 
and amino acids; asparagin and beatin, for example, were 
amides commonly found in germinating seedlings and other 
young plants. German experiment station scientists were 
among world leaders in this field of research: some developed 
methodologies that enabled the distinction between protein 
and non-protein amides; some showed that such compounds were 
not inferior to proteins; and others focused on links between 
5 9 the protein chemistry of plants and animals. 
58 Three scientists in particular deserve mention: Ernst 
Schulze, trained at the Weende station, and briefly director 
of the Darmstadt station, later led research on these plant 
amides at his Zurich laboratory; Heinrich Ritthausen, the 
second director at Mockern, who pursued similar research at 
the German universities of Konigsberg and Bonn; and Oscar 
Kellner, trained in the experiment station at Mockern and 
Hohenheim. 
59 For more on this research, see B. Dehmel, "Zur Bestimmung 
der Eiweisskorper in vegetabilien Futtermittlen," LVS 24 
(1879): 214-224; Ernst Winterstein, "In Memorium: Ernst 
Schulze," Biochemical Bulletin 2 (1912): 1-20; and J. 
Reynolds Green, A History of Botany, 1860-1900. Being a 
Continuation of Sachs 'History of Botany. 1530-1860'. (New 
York: Russell and Russell, 1967; originally 1909), 393-397. 
See also Elmer V. McCollum, A History of Nutrition: The 
Sequence of Ideas in Nutrition Investigations. (Boston: 
Houghton Mifflin, 1957), for information on the flaws of an 
approach limited to chemical analyses of feed stuffs. While 
an assistant at the Hohenheim station, Oscar Kellner, (see 
the subsequent footnote), also made important discoveries 
concerning aspargin. See his "Ueber die Bestimmung der nicht 
zu den Eiweisskôrpern zâhlenden Stickstoffverbindungen in den 
Pflanzen," LYS 24 (1879): 439-453. 
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Oscar Kellner's research signaled an important change in 
the stations' approach to nutrition studies. Influenced by 
Carl Voit and Max Rubner's work in physiology laboratories, 
Kellner was one of Wolff's assistants at Hohenheim during the 
early 1870s. Using a dynanometer—a large windlass outfitted 
to measure a horse's work output—at the Hohenheim station, 
he sought to measure the relationship between food and work. 
In particular, he tested Liebig's assumption that muscular 
work caused decomposition of an organism's flesh and organs, 
evidenced by the loss of nitrogenous matter in urea. 
Kellner's initial trials with protein diets showed that as 
work demands were doubled and trebled, tissue protein was 
being destroyed. When he switched rations to a 
carbohydrate-, starch-, or fat-rich diet, however, Kellner 
found that even more work was possible; in other words, 
Kellner's studies proved not only that both nitrogenous and 
non-nitrogenous matter could be the source of energy and 
muscular power, but also that albumen in organ tissues were 
the last to be broken down. 
After working for more than ten years as an agricultural 
chemist in Japan, Kellner later succeeded Gustav Kuhn at the 
Mockern station. Kellner supplemented Wolff's feed tables 
with new data emphasizing energy and metabolism. By 
measuring caloric values and and metabolism rates, Kellner 
determined which foods were most useful for work and for meat 
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and fat production. Eventually, Kellner's notion of "starch-
values", or Starke-Wertf produced a new generation of feed 
tables that were only replaced after the discovery of 
vitamins in the early twentieth century. 
Experiment station research on fertilizers is perhaps 
the best illustration of the growing interrelationship among 
farmers, experiment station scientists, industrialists and 
government policy-makers. German experiment stations did 
more than police fertilizer markets; they also promoted them. 
Most station directors loudly contended that artificial 
fertilizers were not harmful, but linked them with increased 
agricultural productivity, national economic health, rural 
prosperity, and even a romantic view of the agricultural 
population. For instance, Eduard Heiden, the Pommritz 
station director, introduced his fertilizer textbook with an 
assertion that the "influence that agriculture exerts on the 
mental and physical qualities of people can be seen first by 
comparing the physical constitution of the hearty rural 
60 Kellner's experiments at Hohenheim are described in 
"Verhandlungen der Sektion fur landwirthschaftliches 
Versuchswesen bei der Naturforscherversammlung zu Munchen," 
LVS 23 (1878): 49-74, here pp. 73-74; and Oscar Kellner, The 
Scientific Feeding of Animals, William Goodwin, trans., (New 
York: Macmillan, 1910), 104-108. Kellner's interest in 
energy values and metabolism are described in the same work, 
pp. 48-103. See also F. Honcamp, "Oscar Kellner," LVS 76 
(1912): iii-xliv; Werner Wohlbeier, "Oskar Kellner," NDB 11 
(1977): 478-479; and Gilbert, "Agricultural Chemistry," 525-
527. 
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worker with the relatively weaker factory worker, and second 
in their preservation of religious fervor and the love of 
family and fatherland." The farmer, he further explained, 
must not be satisfied with past yields, but has "holy duties" 
to reach the highest possible yields to benefit the new 
nation and its economy. Heiden saw fertilizers as the 
method. 
Paul Wagner, the Darmstadt station's director, continued 
to teach Liebig's lessons on mineral fertilizers. Wagner 
told agriculturalists they should praise the German 
fertilizer industry, since it put farmers in a position to 
substitute easily nutrients lacking in soil. He developed 
so-called "Wagner method": a comprehensive system of trials 
that tested fertilizers in varying concentrations, each 
applied to crops grown in identical soil mixture in small 
cement boxes. Each trial was repeated several times. Just 
61 Eduard Heiden, Lehrbuch der Dunaerlehre. zum Gebrauch bei 
Vorlesunaen an den hoheren landwirthschaftlichen 
Lehranstalten und zum Selbstunterricht. 2 Vols., (Hannover, 
Cohen, 1879), 1-4. The original reads: "Den Einfluli, 
welchen die Landwirthschaft auf die korperliche Ausbildung 
und sittliche Bildung des Menschen ausubt, sehen wir in 
erster Reihe, z. B. bei Vergleichung der Korper-Constitution 
des krâftigen, lândlichen Arbeiters mit dem verhâltniftmâfiig 
schwâcheren Fabrikarbeiter, in zweiter Reihe in der Erhaltung 
der religiôsen Gefûhle und der Liebe zum Vaterland und zur 
Familie." This sentiment may modify the conclusions of a 
recent article on German antiurbanism, which suggests that 
agrarian ideas were rather dormant between 1854 and 1890. 
See Andrew Lees, "Critics of Urban Society in Germany, 1854-
1914," Journal of the History of Ideas 40 (1979): 61-83, 
especially p.. 64-65. 
281 
as Wolff taught farmers to adjust animal feed rations to 
their market objectives, Wagner hoped farmers could do the 
same to match their fertilizer purchases. In other words, 
Wagner's methods taught agriculturists to adjust their 
specific potash, nitrogenous, or phosphoric assets with 
precise goals of grain, starch, or sugar production. 
Phosphate fertilizers presented distinct problems for 
agricultural scientists. In early nineteenth century, 
phosphates were among the first commercial fertilizers widely 
used in the German area, usually applied in the form of bone 
meal. By the 1840s, Liebig and two British subjects, John 
Bennet Lawes and James Murray, suggested adding sulphuric 
acid to finely ground bones; resulting superphosphates were 
moderately successful in mid-century European markets. In 
time, chemists sought alternatives to bones as sources for 
phosphate fertilizers. Possible substitutes included 
fossilized coprolites from Spain, apatites from Norway, and 
bone black, a refuse from sugar beet refineries. Not 
surprisingly, German statesmen and scientists feared foreign 
competition and hoped to develop native fertilizer 
industries.Rock phosphates found in the Lahn valley and 
62 Paul Wagner, Lehrbuch der Dunaerfabrikation und Anleituna 
zur chemischen Untersuchung der Handelsdunaer, (Braunschweig: 
Vieweg, 1877), 8-9. 
63 Germans' concern over the English dominance in the 
phosphate market is striking. See for example, Friedrich 
Crusius, "Agrikulturchemische Reisenotizen aus England," CA 4 
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other areas near the Rhineland offered a partial solution. 
German phosphates, however, had an unusually high content of 
iron or aluminum phosphates, a circumstance that caused two 
related problems in fertilizer analyses. First, rock 
phosphates tended to revert to an insoluable state after 
analysis; many skeptics were thus unsure if these reverted 
phosphates were as effective in agriculture as more common 
calcium phosphates. Moreover, multiple laboratory analyses 
often produced differing results. 
The phosphate predicament raised fundamental problems: 
farmers, chemists, and industrialists often disagreed on a 
fertilizer's true composition and value, and experiment 
stations' authority and expertise were under fire. The issue 
shaped many chemists' meetings throughout the 1870s/ it was, 
for example, the impetus for an ad hoc conference held in 
Magdeburg in February 1872. Both commercial and experiment 
station chemists attended the meeting, though it seems the 
experiment station chemists' opinions prevailed. Wilhelm 
Henneberg chaired the conference, and four of seven members 
of a special commission to study the issue further were also 
experiment station directors. As a result of the Magdeburg 
(1858): 15-26/ Robert Hoffmann, "Die Dungemittel auf der 
internationalen Industrie-Darstellung zu London im Jahre 
1862," Dinalers Polytechnische Journal 170 (1863)/ and Georg 
von Viebahn, "Die Knochen-Dunger Fabrikation in England," 
Dinalers Polytechnische Journal 128 (1853): 398-400. 
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meeting, delegates endorsed two distinct methods for 
phosphoric acid determination, both based on research at the 
Weende and Halle stations. 
Unity and peace did not come easily for the phosphate 
issue, however. Later in that decade, directors of the 
Augsburg and Munich stations publicly attacked each other for 
allegedly flawed methods of measuring phosphoric acid.^^ 
Phosphate determination issues appeared again at VDNA 
meetings in 1879, 1880 and 1881. New evidence, particularly 
from French agricultural chemists and from the Belgian 
experiment station at Gembloux, suggested that reverted 
phosphates were at least as effective as water-soluble 
phosphates; results from the moor experiment station near 
Bremen confirmed French and Belgian findings. The VDNA, 
agricultural scientists' only forum to deal with such issues, 
64 P. Wagner and M. Fleischer, "Die Untersuchung der 
Superphosphate," LV5 16 (1873): 233-236. Specifically, the 
commision endorsed two methods for the extraction of 
phosphates (one from iron-poor materials, using two periods 
of digestion in water; and one from iron-rich rock 
phosphates, with immediate filtration after the addition of 
water). See also Alan I Marcus "Setting the Standard: 
Fertilizers, State Chemists, and Early National Commercial 
Regulation, 1880-1887," Agricultural History 61 (1987): 47-
73. 
65 Based on Ewald Sierig, Pas landwirtschaftliche 
Versuchswesen in Deutschland^ (Berlin: Parey, 1905), 30. 
Sierig cites Julius Lehmann, Ueber Dletzells Abwehr etc. in 
bezuQ auf Untersuchunaen von Superphosphaten^ (1878), and B. 
C. Dietzell, Erwideruna auf die Anariffe des Herrn Pro. Dr. 
Julius Lehmann. Apparently neither of these two publications 
are available in the United States. 
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asked other experiment stations to verify these results. 
Halle's station hired 105 estate owners and Kiel's station 
employed 4 6 local farmers to conduct the necessary field 
tests; Kiel's director Emmerling reported positive results at 
the 1880 meeting. 
Due to continual problems with the Magdeburg 
methodology, experiment station chemists were forced to 
readdress the problem. The Union of German Fertilizer 
Manufacturers asked agricultural chemists to unify their 
methodologies, adding pressure to the VDNA sessions. In the 
course of the 1880 meeting, delegates formed another 
phosphoric acid commission to study the problem. Chemists 
hoped to resolve the issue at the 1881 meeting in Munich. In 
a lengthy discussion over a minor point—whether two or 
twenty-four hours was the proper length to digest phosphates 
in water solutions—Gustav Kuhn of Mockern and H. Schultze of 
Braunschweig saw the larger significance. Kuhn stressed that 
different methodologies simply could not be tolerated; he 
warned that inconsistent results could "seriously damage the 
reputation of experiment stations." Schultze concurred, 
arguing that though it seemed illogical to stick to the 
66 J. K. C., "Report by Dr. Petermann 'On the Agricultural 
Value of the So-called 'Retrograde Phopshoric Acid' and 
Discussion thereon," Journal of the Chemical Society 38 
(1880): 739-741. See also Behrend, "Max Maercker," 14-15, 
and Emmerling, Aaricultur-chemische Untersuchunaen^ p. 15. 
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errors of the 1872 agreement, he considered the stations' 
unity a more important and "essential" matter.Kuhn and 
Schultze disagreed, however, on another important issue. 
Schultze urged stations to adopt a new methodology, 
deliberately excluding industrial chemists, while Kuhn argued 
that stations should not make any binding statements about 
new methodologies until industrial chemists were consulted. 
Kuhn's view prevailed, and another ad hoc meeting devoted to 
this issue took place in Halle in December 1881. The 
assembly of industrial and agricultural scientists agreed to 
new methodologies that seemed to end the controversy.^^ 
The phosphate issue is significant in several ways. 
First, it demonstrated how experiment station directors saw 
themselves as independent from both farmers and 
industrialists. Farmers' opinions were ignored on this 
issue, except insofar as chemists decided farmers would be 
able to tolerate a 24-hour wait for phosphate analyses 
results. Their judgements on phosphates also seemed to 
ignore industrialists' interests and analyses, relying almost 
57 Ernst Wein, "Bericht uber die Verhandlungen der 
Versammlung von Versuchs-Stations-Mitgliedern in Munchen," 
LVS 27 (1881): 275-311, especially pp. 283-286. 
68 Wein, "Bericht uber die Verhandlungen, " 293/ and 
"Versammlung behufs Vereinbarung uber die Bestimmung der 
Phosphorsaure in ihren verschiedenen Formen zu Halle a. S., 
LVS 27 (1881); 405-411. Unfortunately, this brief account 
includes no details of any debates or disputes. 
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exclusively on experiment station results instead. In the 
long run, the issue served to confirm the directors' 
expertise on fertilizer questions. Though it was a struggle, 
it helped to unify the work of the dozens of competing 
stations with different agendas. Finally, by providing 
satisfactory answers to the phosphate question, experiment 
stations further buttressed Germany's chemical fertilizer 
industries. 
Coincidentally, the discovery of a new source of 
phosphates in 1879 solved much of the problem. Under the new 
Thomas-Gilchrist process, steel producers treated phosphoric 
iron ores with limestone and calcined dolomite in order to 
remove the phosphorous. The by-product, Thomasmehl, or 
Thomas-slag, was a very attractive fertilizer, containing 12-
20% soluble phosphates.Germans also recognized the 
process's other advantage: it permitted exploitation of 
phosphoric iron ores in Germany's new territory, Lorraine. 
Along with industrialists, German experiment station chemists 
were among the Thomas-slag's most vocal supporters. The 
Union of German Fertilizer Manufacturers funded research at 
several experiment stations; by 1884, Wagner of Darmstadt, 
69 Charles E. Singer at al. A History of Technology, Vol. 
5, (Oxford: Clarendon Press, 1958), 60. 
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Moritz Fleischer of Bremen, and Maercker of Halle all had 
70 published reports on the new fertilizers' utility. 
The rise of its potash industry is an even more 
significant example of Germany's emerging industrial state. 
In the early nineteenth century, the most important 
fertilizers were guano, bone meal and superphosphates, 
compounds that supplied nitrogen and phosphates to the soil. 
Potash remained too expensive for most practical 
applications. That situation changed, however, as intensive 
agriculture, particularly the continous cultivation of sugar 
beets, depleted soils in central Germany. Beginning in 1856, 
Adolf Frank, a sugar refinery chemist, developed a process to 
recover potassium salts from table salt mines near Staftfurt. 
After some delay, various German governments supported his 
project, and hired experiment station chemists to test potash 
salts for commercial applications. Frank himself attended at 
least three VDAC meetings in the 1860s, offering delegates 
70 Ullmann, Die deutsche chemische Dunaer-Industrie. 63-68/ 
Hermann Schultze, Die Entwicklung der chemischen Industrie in 
Deutschland seit dem Jahre 1875, (Halle: Tausch & Grosse, 
1908), pp. 243-265; and Erwin Welte, "Die Bedeutung der 
Mineralischen Dungung und die Dungemittelindustrie in den 
letzten 100 Jahren," Technikgeschichte 35 (1968): 37-55, here 
p. 41-43. Welte's table provides useful data on huge 
increase in Thomasmehl use in Germany: 5000 tons in 1882; 
358,000 tons in 1890; and 2,418,000 tons in 1914. For an 
example of the experiment stations' support for Thomasmehl, 
see Paul Wagner, Thomas-phosphate powder: Its importance and 
use as a fertilizer, trans. J. Hastings Reed, (London: 
Darkin, 1887). 
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free potash samples and excursions to his Stafifurt 
71 factories. Clearly, entrepreneurs recognized agricultural 
chemists* influence over German fertilizer markets. A 
powerful syndicate of potash producers controlled the 
Sta/ifurt mines and its markets; this prototypical cartel set 
prices, prevented non-members from entering the export 
market, and soon dominated the international potash trade. 
By the end of the century, German industrialists held a near-
72 
complete monopoly over the world's potash market. 
Along with industrialists and important estate owners, 
experiment station chemists contributed to potash's success. 
As early as 1861, Hermann Hellriegel, then at Dahme's station 
in Prussian Brandenburg, identified that only specific salts 
from Staiifurt's mines were suitable for agricultural 
71 Gustav Kuhn and l .  Aronstein, "Verhandlungen der i i .  
Wanderversammlung deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 7 (1865) : 1-23, 
here pp. 15-17; and W. Wolf and Gustav Kuhn, "Verhandlungen 
der iii. Wanderversammlung deutscher Agriculturchemiker, 
Physiologen, und Vorstande der Versuchs-Stationen," LVS 8 
(1866): 1-44, here pp. 13-14; and Hugo Schultze, "Die vierte 
Wanderversammlung deutscher Agrikulturchemiker," MVLVHB 35 
(1867-1868): 285-292. 
72 For general information on the potash cartel, see Frank 
H. Mason, "Potash Minerals of Germany," Monthly Consular 
Reports, Bureau of Statistics, Department of Commerce and 
Labor, No. 289, October 1904, 104-108; Robert Liefmann, 
Cartels. Concerns, and Trusts^ (New York: Dutton, 1932), 67-
70; and Welte, "Die Bedeutung der Mineralischen Dungung," 44. 
Welte's table shows a dramatic increase in potash sales: 
1861, 2295 tons; 1870, 288,957 tons; 1880, 668,596 tons; and 
1890, 1,279,265 tons. 
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73 
applications. Later, Max Maercker stressed potash's 
national economic implications, hoping to see the "conviction 
of the indispensibility of potash salts grow ever larger, for 
the benefit of our German fatherland." In particular, 
Maercker valued potash because it permitted cultivation of 
relatively sterile moor and sandy soils. His work assured 
readers that there was no reason to fear commercial potash on 
most crops, even varieties that contained up to 60% 
chlorides. Above all, Maercker stressed potash's utility in 
sugar beet operations, arguing that potash salts were 
necessary for the preservation and expansion of beet 
cultivation.^^ Again, experiment stations combined 
fertilizer control work, designed to please farmers, with 
research that had far greater implications for Germany's 
industrial economy. 
As one might expect, studies on the acclimation, 
cultivation, breeding, pathology and physiology of 
agricultural plants remained among stations' central 
concerns. Yet trends toward indoor laboratory research, 
studies on food and industrial chemistry, and efforts at seed 
and fertilizer control meant that experiment stations devoted 
73 Hermann Hellreigel, "StaI5furter Abraumsalz, " ALKPSW 1 
(1861); 4 4 4 .  
74 Max Maercker, Die Kalidunaina in ihrem Wert fur die 
Erhohuna und Verbilliauna der landwirtschftlichen Produktion. 
2nd ed., (Berlin: Parey, 1893), pp. vi, 5-12, and 200-201. 
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relatively less attention to crops research in the late 
nineteenth century. Hermann Hellriegel's answer to the 
nitrogen question was an exception to this pattern. 
Hellriegel's career illustrates several important issues 
in the German agricultural experiment station's early 
history. As mentioned earlier, Hellriegel had been an 
assistant to Adolf Stockhardt at Tharand's agricultural 
academy in the 1850s. During his years at the Dahme 
experiment station, 1857 to 1873, he developed the sand-
culture method, and was among those who endorsed indoor plant 
experiments rather than outdoor field trials. Yet the 
stations' poor pay and dim pension provisions persuaded 
Hellriegel to take a more attractive position, in this case 
as an agricultural lecturer and advisor for the tiny Duchy of 
Anhalt. In 1882, he returned to agricultural research to 
direct a new experiment station at Bernberg in Anhalt. This 
station offered a far better opportunity, as it was well 
funded by the Beet Sugar Union of the German Empire, and 
later through additional funds from the Syndicate of Potash 
Works of Stafifurt.^^ 
75 Several Hellriegel obituaries provide biographical 
information, including H. Wilfarth, "Hermann Hellriegel," LVS 
46 (1896): 441-450; and Ernest Clarke, "Hermann Hellriegel," 
Journal of the Royal Agricultural Society 56 (1895): 764-767. 
See also Hans Glathe, "Hermann Hellriegel," in'Grosse 
Landwirte, Gunther Franz and Heinz Haushofer, eds., 
(Frankfurt am Main: DLG Press, 1970), 245-257/ and H. 
Schadewaldt, "Hermann Hellriegel," DSB, Vol. 6, (New York: 
Scribners, 1972): 237-238. 
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Though Hellriegel's employers expected him to study 
sugar beet diseases, he turned much attention to still 
unanswered questions concerning legumes and nitrogen. For 
millenia, farmers had recognized that legumes restored 
fertility to soils; in the nineteenth century, many 
agricultural scientists, including Liebig, Boussingault, and 
Gilbert, searched for explanations. The role of atmospheric 
nitrogen remained a mystery. By the 1880s, several 
scientists suspected that the answer must lie among soil 
microorganisms and the distinctive nodules on legumes' 
^ 76 
roots. 
Through his Sand-kultur method, Hellriegel was able to 
provide proof. Hellriegel and his assistant at the Bernberg 
station, Hermann Wilfarth, planted seeds in a sterile sand 
medium, enabling them to measure the exact effect of specific 
nutrients. They found that in sterile cultures, when 
nitrates and mineral fertilizers were added, both grains and 
legumes yielded an amount of nitrogenous matter close to the 
76 Work of Hellriegel's predecessors on the issue is 
discussed in F. W. J. McCosh, Boussingault; Chemist and 
Agriculturist, (Dordrecht/Boston/Lancaster: Reidel, 1984), 
129-146; 0. Lemmermann, "Die Untersuchungen Hellriegels uber 
die Stickstoffernahrung der Gramineen und Leguminosen," 
Zeltschrift fur Pflanzenernahruna. Dungung. und Bodenkunde 
Part A, 45 (1936): 257-276, especially pp. 263-269; and J. E. 
Leroy, "Plant Physiology," Science in the Nineteenth Century, 
in René Taton, ed., A. J. Pomerans, trans., (New York: Basic 
Books, 1965; originally 1961), esp. pp. 406-407. 
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amount that had been directly applied. In other words, 
neither grains nor legumes assimilated atmospheric nitrogen 
in sterile cultures. Tests in non-sterile soils produced 
dramatically different results. When Hellriegel added just 
five grams of a soil extract, from a field that had been 
previously cultivated with legumes, to a 2000 gram sterile 
sand sample in test pots, he found that peas produced up to 
25 times more nitrogenous matter than he had supplied. 
Similar innoculations to grains produced no such changes. 
The legumes' increase in nitrogenous matter could have only 
come from the atmosphere. 
Further investigations confirmed their findings, proving 
that a purely chemical explanation for nitrogen fixation 
could not suffice. When soil extracts were heated to 100 and 
70 degrees Celsius, their effectiveness was completly lost, 
suggesting that the soil extract contained living 
microorganisms. The fixation effect was also diminished when 
extracts from fields cultivated with peas or clover were 
added to trials with seradella or lupine, suggesting that 
extracts contained specific microorganisms that worked on 
specific plants. Hellriegel also found that root nodules did 
not develop properly under adverse conditions; he explained 
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that nodules were the site of a "symbiotic relationship" 
77 between fungi and higher plants. 
Hellriegel and Wilfarth's breakthrough was a significant 
78 
event in the history of German experiment stations. First, 
their discovery prompted subsequent research in several 
countries, notably by Gilbert and Lawes in Britain, and 
Atwater in the United States. Within a few years, scientists 
Frank, Beijernik, and Winogradsky successfully isolated and 
named the nitrifying bacteria of the soil. Bernberg's 
scientists also developed important research methodologies, 
particularly Wilfarth's improvements on the new kjeldahl 
7 9 
method of nitrogen determination. More than that, however. 
77 Hellriegel's 1886 announcement of his findings may be 
found in "Bericht der Section fur landw. Versuchswesen der 
Naturforscher Versaramlung in Berlin," LVS 33 (1887): 464-465. 
He and Wilfarth further explained their methodology and 
subsequent findings in their Untersuchungen liber 
^•icKstoffernahrung der Gramineftn und L^guminosen, (Berlin: 
Kayssler, 1888) . 
78 In fact one writer. Otto Lemmermann, declared that 
Hellreigel's speech of September 20, 1886, was, along with 
the publication of Justus Liebig's Organic Chemistry and Its 
Applications to Agriculture and Physiology, one of the two 
most important dates in all of German agricultural history. 
Friedrich Aeroboe, a twentieth century agricultural 
economist, claimed that Hellriegel and Liebig had obtained 
more land for the German people than Frederick the Great and 
Otto von Bismarck. See Lemmermann, "Die Untersuchungen 
Hellriegels," p. 258; and Friedrich Aeroboe, Alloemelne 
Landwlrtschaftliche Betriebslehre, (Berlin: Parey, 1917), p. 
487. 
79 The Kjeldahl method to determine nitrogen, introduced in 
1883, was a dramatic improvement in speed and convenience 
over the Will-Varrentrapp method that had dominated anlytical 
chemistry since the 1840s. In two papers published in 1885, 
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this discovery opened a vast new area for experiment station 
research, as bacteriologists exposed the incompleteness of 
past research programs and methodologies. By the mid-1890s, 
several German experiment stations hired bacteriologists and 
opened new facilities designed for a new approach. 
German agricultural experiment stations' persistent lack 
of organizational unity finally changed in the late 1880s. 
The extant situation, in which stations' directors rarely met 
unless they chose to attend the VDNA, did not permit 
coordinated research agendas. The Reich's federalism and 
state-level control of agricultural policy further proscribed 
any national government efforts to direct broad research 
projects. 
Yet there were pressures for change, and several issues 
encouraged greater unity. Critics recognized that since many 
Wilfarth reported that by adding metal oxides as catalysts, 
Kjeldahl's method to determine nitrogen could be hastened and 
improved. Agricultural scientists tested for nitrogen with 
virtually every analysis. See Hubert Bradford Vickery, "The 
Early Years of the Kjeldahl Method to Determine Nitrogen," 
Yale Journal of Biology and Medicine 18 (1946) : 474-516, 
especially pp. 477-478; and George Caldwell, "The More 
Notable Events in the Progress in Agricultural Chemistry, 
Since 1870," Journal of the American Chemical Society 14 
(1892): 83-111, here pp. 83-84. Several other German 
experiment station also tested the accuracy of the Kjeldahl 
method and the Wilfarth modification, and found it was well-
suited for research on proteins. 
80 Examples include experiment stations in Halle, Kiel 
(1889), and Breslau (1896). See also Caldwell, "The More 
Notable Events," especially pp. 101-111. 
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stations were devoted to practical or industrial research, 
their directors had little incentive to attend the 
scientists' meetings. Also, experiment station directors had 
indeed periodically lamented the problems caused by the 
absence of unified and consistent analytical methodologies; 
disagreeable controversies over phosphoric acid determination 
81 
were the best reminders of such difficulties. After 
preliminary meetings in 1887, the Union of Agricultural 
Experiment Stations in the German Empire (VLVSDR), delegates 
debated the organization's particulars at a constitutional 
meeting held in Weimar in January 1888. The results were a 
compromise, a mix of independence for local stations and 
central control from the organization. In one of its first 
public statements, the founding commission, chaired by 
Henneberg, declared plainly that the VLVSDR would not 
8 2  
compromise the scientific freedom of each station. Members 
rejected a government proposal to have farmers' unions 
officials represent each station at conventions; they named 
instead a station's scientific director as the official 
81 Pressure to organize the stations may have also come from 
outside the group, namely from Th. Muller, a member of the 
Prussian Landwirtschaftsrat (a government Agricultural 
Board). See E. Haselhoff, "Aus der Entwicklung des Verbandes 
Deutscher landwirtschaftlicher Versuchsstationen," LVS 117 
(1933): 1-90, here p. 16. 
82 "Begrundung eines 'Verbandes der landwirtschaftlichen 
Versuchs-Stationen im Deutschen Reiche," LVS 34 (1887): 469. 
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delegate. Paragraph Ten of the VLVSDR charter was also 
noteworthy: "In purely scientific matters, binding decisions 
cannot be formed." 
Nonetheless, the 1888 statute signalled a major change 
in the stations ' agenda, and there were also important 
measures that limited station scientists' autonomy. The 
organization was required, for example, to invite 
representatives of the government's Agricultural Board to any 
meeting. The statute also accepted a large variety of 
agricultural research institutions into the organization, 
including rather minor facilities associated with technical 
Hochschulen. The group established permanent commissions 
charged with investigating and recommending unified methods 
for the analyses of fertilizers, feeds, and soils. By the 
early twentieth century, government involvement in the 
83 
stations' research agenda was clear. 
Trends in the experiment stations' agenda were 
symptomatic of larger currents in German history. The high 
83 "Konstituierende Versammlung behufs Grundung eines 
Verband des landwirtschaftliche Versuch-Stationen im 
Deutschen Reich," LVS 35 (1888); 55-68; Haselhoff, "Aus der 
Entwicklung des Verbandes," 16-18/ and Hugo Neubauer, "Der 
Verband Landwirtschaftlicher Versuchstationen im Deutschen 
Reich, 1888-1933," in Verband Deutscher Landwirtschaftlicher 
Untersuchungs- und Forschungsanstalten, Festschrift zum 
SOiahriaen Bestehen uberreicht den Teilnehmern•an den 3. 
Relchstaaung der deutschen landwlrtschaftlichen Chemie. Bad 
Ralzbrnnn, 13.15. 1938, [Neudamm/Berlin, Neumann, 1938], 7-
1 1 .  
2 97 
emphasis on practical work, such as testing fertilizers and 
seeds for fraud, must be connected with the urbanization, 
industrialization, and the commercialization of Germany's 
agricultural economy. In general terms, when the first 
stations were founded in the 1850s, their purpose was to test 
science's utility to agriculture for the benefit of farmers' 
organizations. Indeed, the stations' initial agendas 
essentially required them to prove that laboratory science 
could teach anything of value to practical agriculturists. 
Also, when farmers' unions established the first stations, 
the German agricultural economy depended heavily on grain 
production, a fact reflected in the stations' emphasis on 
8 4 plant chemistry and physiology. 
The German agricultural economy changed significantly in 
the later nineteenth century. The dairy industry, for 
example, mattered little until the 1870s, but when commercial 
markets developed, governments funded experiment stations in 
part to encourage sales by protecting consumers against 
adulterated milk. Research on milk chemistry, physiology, 
and bacteriology improved the growing dairy industry's 
profitablity. Similarly, livestock and meat production in 
84 The comments of Baron Seilern are helpful, Seilern says 
first purpose of LVS was to "satisfy the conditions of plant 
production, or more accurately, to solve the contradictions 
that appeared between science and practice." Seilern, Das 
landwirthschaftliche Versuchswesen^ p. 10. 
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the German was negligible in the early nineteenth century. 
As diets changed, though, pork consumption, in particular, 
increased dramatically. As a consequence, animal nutrition 
and food inspections became vital issues at many stations. 
Experiment stations' response to changing market concerns are 
also evident, particularly as feed tables and fertilizer 
programs were designed to match goals of meat, milk, starch, 
or sugar production. 
Experiment stations' emphasis on fertilizer and 
agricultural by-product research in the late nineteenth 
century is even less surprising, in view of German policy­
makers deliberate search for alternatives to the stagnant 
grain markets. Large industrialists, beet sugar processors, 
industrial alcohol distilleries, potato starch manufacturers, 
and fertilizer firms all supported Germany's agricultural 
experiment stations. Stations also responded in several ways 
to the German nation's economic interests. Breslau's station 
helped protect German markets against inferior Thomas-slag 
imports from Russia. The Kiel station's studies challenged 
competition from Danish fertilizer firms. The Halle 
station's work in the sugar industry affected over 500,000 
people employed in the sugar beet industry. 
85 See Sierig, Das landwlrtschaftliche Versuchswesen, 12-14. 
The number of sugar beet employees is in John Perkins, "The 
Organisation of the German Sugar Beet Industry, 1850-1930; 
The Case of Beet-Sugar Production," Journal of European 
Economic History 19 (1990): 549-574, here p. 549. 
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German experiment stations probably had their greatest 
success and influence between 1860 and 1890. Their 
scientists were among world leaders in research on several 
issues; animal nutrition, fat formation, origins of proteins 
and amino acids, explanations for legumes' utilization of 
atmospheric nitrogen, fermentation chemistry, extraction of 
sugar from sugar beets, and the value of several new 
commercial fertilizers. As indicated, certain experiment 
station discoveries contributed directly to the German 
economy and its rapid industrialization. Finally, foreign 
governments, scientists and agriculturists used the German 
experiment stations' reputation to justify similar 
institutions in their own lands. 
Yet future problems were also becoming evident by the 
1880s. As farmers fell into a minority in the German 
population after 1885, agriculturists' influence over 
national policy declined. Experiment station funding from 
state governments stagnated, and many stations were forced to 
rely ever more on simple fertilizer tests and dairy analyses 
for their income. While twenty-two new stations were 
established in the 1870s, only five new facilities appeared 
between 1881 and 1888.^^ With few opportunities to direct 
86 H. Neubauer, "Das landwirtschaftliche Versuchs- und 
Kontrollwesen in Deutschland," Archiv des deutschen 
Lan dwi rtschafts rat s 35 (1911) : 180. 
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their own stations, experiment station employees' financial 
conditions nearly reached a crisis level. Because 
universities and large industries offered better pay and 
opportunities, few German students specialized in the 
agricultural sciences in the late nineteenth century. By the 
time German experiment stations finally formed a national 
organization in 1888, many agricultural scientists could 
argue that American stations funded by the Hatch Act of 1887 
offered better prospects. 
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CHAPTER SIX 
GERMAN EXPERIMENT STATIONS' INFLUENCE IN OTHER NATIONS 
In June 1874, over one hundred thousand German and 
foreign agriculturists attended the International 
Agricultural Exhibition in Bremen, where one of the more 
prominent displays featured Germany's agricultural experiment 
stations. Planning had begun early in the year, led by 
Albrecht Conrad Thaer, an agricultural professor at the 
University of Giessen and grandson of Albrecht Daniel Thaer. 
Organizers had hoped that "visitors from all over the world" 
would be able to discern the benefits and achievements of 
German agricultural experiments stations. Over a dozen 
German experiment stations sent representatives, bringing 
with them hundreds of publications, charts, drawings and 
laboratory apparatus for their displays. The exhibits 
emphasized five specific aspects of station work: 1) 
information on experiment stations in general, including 
their layout, publications, and statutes; 2) procedure and 
equipment for animal nutrition and physiology experiments, 3) 
an example of a analytical laboratory, 4) procedure and 
equipment for plant physiology investigations, and 5) 
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information on the stations' work in agricultural trades and 
1 industries, such as wine and sugar production. 
A commemorative issue of Bremen's Weserzeituna praised 
the stations' display, proudly proclaiming the stations and 
2 
agricultural chemistry itself "purely German creations." 
Indeed, throughout the 1860s, 1870s, and 1880s, Germans' 
reputation in the agricultural sciences was unsurpassed. A 
number of non-German scientists and policy-makers noticed 
German advances in the agricultural sciences, and hoped to 
emulate German experiment stations in their own countries. 
Several foreign governments sent delegations to tour and to 
study German stations, and many scholars travelled to German 
stations and universities, since there were few opportunités 
to study agricultural science outside the German lands. Even 
more striking, a growing number of German agricultural 
chemists sought foreign employment. Market pressures explain 
this tendency, for a relatively young generation of 
agricultural scientists held most of the field's university 
and experiment station positions. By the late nineteenth 
century, few German experiment station assistants could 
1 F. Nobbe, "Die Versuchs-Stationen auf der internationellen 
Austellung zu Bremen," LVS 17 (1874): 290-306. 
2 Quoted in Julius Adolf Stockhardt, "Die zehnte Section der 
internationalen Bremer Ausstellung, die wissenschaftlichen 
Forschungen und den Unterricht auf dem Gebiete der 
landwirthschaft umfassend," ^  20 (1874): 175-187. 
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expect to gain directorships of their own stations. Working 
for foreign governments and stations was one alternative, and 
by 1900/ virtually every Western nation had employed German 
citizens to direct newly established institutions. 
In practically every case, foreign stations' founders 
and promoters prefaced their speeches and writings with a 
tribute to Justus von Liebig, to the Mockern station, to the 
large number of German stations, and to the high degree of 
support the German stations enjoyed. Yet despite the 
rhetoric, there was in fact no "model" of the German 
experiment stations. As we have seen, some stations were 
small, rural, privately funded facilities devoted to simple 
fertilizer or seed analyses, while others were well-funded 
urban research centers, backed by powerful German politicians 
and industrialists. The great diversity of German experiment 
stations and their work served foreign admirers well, for 
they typically could find one or several aspects of the 
Germans stations that they hoped to copy, while ignoring 
others. In general, foreign enthusiasts did not see the 
German agricultural experiment station as a model, but as a 
rationale. Non-German experiment station founders borrowed 
selectively from the German facilities, adapting the German 
experience to each nation's particular needs and 
circumstances. 
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Foreign admiration of German science and its 
institutions was quite commmon in the late nineteenth 
3 
century. While the battle between science and practice 
raged for decades among German scientists and agriculturists, 
it was a battle yet to be fought in most other nations. From 
foreign observers' point of view, Germany was clearly the 
center of agricultural scientific activity; all other nations 
were on the periphery.^ In the 1870s, Germany employed 
nearly one hundred agricultural scientists, it was the home 
of the only significant professional organization of 
agricultural scientists, and German was the language of the 
field's leading books and periodicals. According to one 
analysis, in this situation, peripheral nations typically 
"attempt[ed] to improve their position vis-a-vis the cent[er] 
3 An important contemporary report is James Morgan Hart, 
German Universities: A Narrative of Personal Experience, 
(New York: Putnam, 1874) . Some of the recent literature 
includes Konrad Jarausch, "The Universities: An American 
View," in Jack R. Dukes and Joachim Remak, Another Germany: 
A Reconsideration of the Imperial Era, (Boulder/London: 
Westview, 1988), 181-206; Robert E. Kohler, "The Ph D. 
Machine: Building on the Collegiate Base," Isis 81 (1990) ; 
639-661; Harry W. Paul, The Sorcerer's Apprentice: The 
French Scientists' Image of German Science, 1840-1919, 
(Gainesville: University of Florida Press, 1972); and George 
Haines IV, "German Influence upon Scientific Instruction in 
England, 1867-1887," Victorian Studies 1 (March 1958) : 215-
2 4 4 .  
4 The notion of centers and peripheries is developed in 
Rainald von Gizycki, "Centre and Periphery in the 
International Scientific Community: Germany, France, and 
Great Britain in the 19th Century," Minerva 11 (1973): 474-
494. 
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by competitive emulation." In general, peripheral nations 
competed at first by sending students to the center, then by 
reproducing the center's educational and scientific 
institutions within their own borders. Centers, meanwhile, 
tended to ignore developments in the peripheries, and thus 
5 fell behind their peers in the long run. As we shall see, a 
similar pattern was evident in late nineteenth-century 
agricultural çcience. 
The Bremen meeting was also a manifestation of an 
increasing internationalization of science.^ In an era when 
the European political arena was dominated by intensifying 
national rivalries, scientists' outlook generally grew less 
5 Gizycki, "Centre and Periphery," 475-476. 
6 Recent works on this trend include Christoph Meinel, 
"Nationalismus und Internationalismus in der Chemie des 19. 
Jahrhunderts," in Perspectiven der Pharmaziegeschichte: 
Festschrift fur Rudolf Schmitz zum 65. Geburtstaa. Peter 
Dilg, ed., (Graz: Akademische Druck und Verlagsanstalt, 
1983), 225-242; M. P. Crosland, "Aspects of International 
Scientific Collaboration and Organisation before 1900," Human 
Implications of Scientific Advance; Proceedings of the XVth 
International Congress of the History of Science, Endinburgh 
10-15 August 1977, in E. G. Forbes, ed., (Edinburgh, 
Edinburgh University Press, 1978), 114-125; Brigitte 
Schroeder-Gudehus, "Characteristiques des relations 
scientifiques internationales, 1870-1914," Cahiers d'histoire 
mondiale 13 (1966): 161-177; Brigitte Schroeder-Gudehus, 
"Division of Labour and the Common Good: The International 
Association of Academies, 1899-1914," in Science. Technology 
and Society in the Time of Alfred Nobel, edited by Carl 
Gustaf Berhard at al. (Oxford: Pergamon, 1982),' 3-20; and A, 
J. Rocke, "Chauvinism and the Pursuit of Science," 
unpublished paper. I would like to thank Dr. Rocke for 
allowing me to see his paper. 
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chauvinistic. As in other disciplines, agricultural 
scientists met in international congresses, shared 
publications and research results, and found educational and 
employment opportunités in foreign lands. This is a notable 
change from the early nineteenth century, when many promoters 
saw German nationalism and unity as the very rationale for 
agricultural science. 
Though efforts to emulate the German stations were 
perhaps most common in the 1870s, in some areas they dated to 
the 1850s. Not surprisingly, farmers' unions led the way in 
the Habsburg Empire's German speaking areas, for Bohemian and 
Moravian estate owners had power and influence that rivalled 
the Prussian Junkers. They attended German universities and 
agricultural academies, actively participated in grofideutsch 
organizations like the Congress of German Farmers and 
Foresters (VDLF), and many had long been intensifying 
agricultural production to adapt to an increasingly 
7 
capitalist agricultural economy. 
When the VDLF met in Prague in 1856, experiment stations 
were among the prominent topics, and delegates returned to 
7 Note that in the late nineteenth century, 0.5% of Bohemian 
landlords held 32.8% of the cultivated lands. See Ivân T. 
Berend and Gyorgy Rânki, Economic Development in East-Central 
Europe in the 19th and 20th Centuries. {New York, Columbia 
University Press, 1974), 31-32, and 41; and Norman J. G. 
Pounds, An Historical Geography of Europe, 1800-1914, 
(Cambridge: Cambridge University Press, 1985), 219. 
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raise the issue with local agricultural unions and 
g 
ministries. Members of the Moravian-Silesian Society of 
Agriculture, for instance, debated experiment stations' value 
in early 1857. Their incentive was not a broad conception of 
German Wissenschaft ^ but the mundane problems of local 
agriculture. In particular, delegates complained of 
chronically mediocre yields of fodder crops in their area, 
which meant manures were in short supply. Some suggested 
studies of numerous possible substitute fertilizers, ranging 
from everday garbage to sewage to imported guano, and hoped 
that an experiment station could help. Citing the German 
experience, one delegate assured his colleagues that 
experiment stations were not risky ventures, and that success 
was guaranteed. After some deliberation, the society agreed 
to support, for a four-year period, a privately operated 
experiment station on Prince Hugo von Salm-Reifferscheid's 
9 
estate at Raitz-Blansko, near Briinn. 
8 One Austrian, Baron von Villa-Secca, was a member of the 
commission appointed to plan future German experiment 
stations, and asked Austria's central Agricultural Society if 
he could report some progress in his country to the 
commission's 1857 meeting. One minister assured him a 
station was planned for Grofiau in Lower Austria. Prague, 
incidentally, already boasted one of the world's first 
experiment stations. A year earlier, the Royal-Imperial 
Patriotic and Economic Society had hired Dr. Robert Hoffmann 
to direct its small urban laboratory, primarily to conduct 
fermentation chemistry analyses for the benefit' of beet sugar 
producers. 
9 Joseph Aronstein, ed., Verhandlunaen der kais. kon, 
Landwirthschafts-Gesellschaft in Wien^ JMnner-December. 1857. 
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The original experiment stations in the Habsburg lands 
were different from those in Saxony, Prussia and Bavaria. 
First, it is notable that Austrians listed over twenty 
separate stations, for their count included any estate that 
conducted organized field trials as a legitimate experiment 
station, in contrast to others who defined experiment 
stations as autonomous institutions. More important, 
Habsburg experiment stations were poorly funded and 
inadequately outfitted. Robert Hoffmann complained that his 
facility in Prague "lacks everything that deserves the name" 
experiment station. Station directors also found that 
Bohemian and Moravian farmers' unions held a great deal of 
control over their activities, as they were expected to 
10 follow research suggestions that farmers had sent in. 
(Mien: Ceroid, n.d.), 62-65; Untitled Minutes, in 
Mittheilunaen der k. k. Mahrisch-Schlesischen Gesellschaft 
fur Ackerbau, Natur, and Landeskunde Nr. 9 (1857): 43-44; and 
Egbert von Belcredi, "Referats-Vortrag uber die Errichtung 
einer agrikultur-chemischen Versuchsstation in Raitz," 
Mittheilungen der k. k. Mahrisch-Schlesischen Gesellschaft 
fur Ackerbau. Natur. and Landeskunde (1857) Nr. 19: 145-147. 
10 "Die agrikultur-chemischen Versuchs-Stationen," 
Mittheilungen der k. k. Mahrisch-Schlesischen Gesellschaft 
fur AckerbaUf Natur, und Landeskunde (1859) Nr. 16: 132-133; 
Robert Hoffmann, Letter to Editor, Mittheilungen der k. k. 
Mahrisch-Schlesischen Gesellschaft fur Ackerbau. Natur. und 
Landeskunde (18 60): 56; Review of Robert Hoffmann, Bericht 
uber die Wirksarakeit der Untersuchungs-Station der 'k. k. 
patr. okon. Gesellschaft'," LVS 6 (1864): 278-279; and 
Theodor von Gohren, "Zweck und Nutzen der agricultur-
chemischen Versuchs-Station in Blansko," Mittheilunaen der k. 
k. Mahrisch-Schlesischen Gesellschaft fur Ackerbau, Natur, 
und Landeskunde (1862): 25-27. In contrast to the Austrians' 
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By the mid-1860s, several observers lamented that 
Austrian experiment stations had been unsuccessful. Theodor 
von Gohren, the second director at Raitz-Blansko, admitted 
"Austrian stations have surely had more troubles than her 
non-Austrian sisters, because generally in Austria the 
agriculturist is not yet at a level to fully appreciate the 
goals and objectives of such an institution." Gohren's 
station conducted no formal fertilizer inspections, and 
efforts to excite agriculturists about the station proved 
fruitless—only a few farmers sent in samples for analyses 
each year. Moreover, experiment stations' directors commonly 
admitted that their institutions were not unbridled 
successes; their reports included instead hesitant comments 
about the unanswered questions and tentative results of 
agricultural research. In contrast to the research-oriented 
founders of the Congress of Agricultural Chemists and 
Physiologists (VDAC), Austrian experiment station directors 
remained critical of agricultural science from "behind the 
green tables." The empire's embryonic experiment stations 
were short-lived; Raitz-Blansko's station closed in the 1864, 
list of over twenty stations, the Landwirthschaftlichen 
Versuchsstationen journal credited Austria with only two. 
See Friedrich Nobbe, "Revue uber den Bestand der Versuchs­
stationen im Jahre 1864," LVS 7 (1865): 74-77. It should be 
noted that the chemist's salary in 1859 at Raitz-Blasko, 840 
quidenf was comparable to the 500 Thaler Wilhelm Knop earned 
at Mockern. 
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following Gohren's departure, and the Prague station closed 
upon Hoffmann's death in 1869.^^ 
The Habsburg government responded to these problems in a 
dramatic way. In 1865, the Ministry of Trade and Economics 
sent Justus [or Ignaz ??] Moser, a chemist at the 
agricultural academy in Ungarish-Altenburg, on a grand tour 
of experiment stations in Proskau, Dresden, Tharand, 
Chemnitz, Mockern, Halle, Salzmunde, Braunschweig, Weende, 
poppelsdorf, Karlsruhe, Hohenheim, and Munich. His report 
was full of praise for these institutions, as well as scorn 
for his own country's "niggardly" funding of experiment 
stations. Moser's report included details on the German 
stations' practical work and formal fertilizer control 
contracts, as well as descriptions of plant physiologists' 
water-culture method and the animal physiologists' use of the 
respiration device. In his conclusion, Moser asserted that 
no experiment station could be too extravagant or too well 
funded; he proposed the full and immediate imitation of 
12 German stations in Austria. 
11 Gohren quoted in "Zur Statistik des landw. 
Versuchswesens," LVS 5 (1864): 276-277. For the directors' 
hesitant claims, see A. E. Komers, Ueber Ziele und Mittel des 
Fortschrittes in der Landwirthschaft Oesterreichs, (Frag: 
Gerzabek, 1861), p. 35; and Theodor von Gohren, "Einige 
wichtige Fragen der Agricultur-Chemie," ALFZ 11 (1861): 679-
6 8 2 .  
12 J. Moser, "Die landwirtschaftlichen Versuchsstationen 
Deutschlands," ALFZ 15 (1865): 877-886. 
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Due to its many crises in the mid-1860s, the Habsburg 
government took time to adopt Moser's suggestions. In 1867, 
the ministry for trade and economics sent the agricultural 
professor Friedrich Haberlandt on another trip to the German 
stations, this time to attend the VDAC meeting in 
Braunschweig. Creation of the Dual Monarchy in 1867 affected 
agricultural policy as well, since German Austria no longer 
directed policy in the Hungarian lands. A new ministry 
devoted to Cisleithanian agriculture was established in 
1868.13 
In the late 1860s, Austria's government funded three 
experimental agricultural research facilities—stations that 
did not mimic the German stations, but were well suited for 
the Austrian agricultural economy. The station devoted to 
silk culture research provoked considerable interest. In the 
relatively infertile alpine foothills of Venetia, Istria and 
Gorz (now Gorizia, in modern Italy, on its border with 
Slovenia), silk culture and mulberry plantations led the 
agricultural economy. The silk station's founders used a 
rhetoric praising the German stations, while they established 
a unique facility. Though some endorsed an urban institute, 
13 Max Maercker and Ulrich Kreusler, "Verhandlungen der IV. 
Wanderversammlung Deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 10 (1868); 81-141; 
and True and Crosby, Agricultural Experiment Stations in 
Foreign Countries^ 39. 
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Austrians chose instead to place their facility in Gorz, with 
its work supplemented by nearly thirty "observation stations" 
scattered throughout the Empire's southern lands. Planners 
expected the station's director to speak Italian, and they 
hoped its assistant would be able to speak both Italian "and 
a Slavic language." The station embarked on a distinctive 
research program as well; its agenda called for 
investigations in all aspects of silk production, including 
mulberry cultivation, silkworm breeding, egg production, and 
most importantly, investigations of the chronic "silkworm 
sickness. 
The state's central experiment station in Vienna 
differed from the German stations in another way. During a 
period when many German stations followed increasingly 
specialized programs, Vienna's facility pursued an amazingly 
broad agenda. Its statute called for scientific studies of 
plant and animal science, acclimitization of new crops, dairy 
science, technical and medical uses of plants, among other 
topics. In addition, it was expected to hold public lectures 
14 "Errichtung einer Forschungsstation fur Seidensucht," 
ALFZ 1 7  ( 1 8 6 7 ) :  1 9 ;  Friedrich Haberlandt, "Welche Ziele 
sollen die Seidenbau-Versuchsstation verfolgen und an welchen 
Orten sollen dieselben errichtet werden?" ALFZ 1 7  ( 1 8 6 7 ) :  
1076-1078; Nobbe, "Zur Statistik der landw. Versuchswesens," 
LVS 10 (1868): 65-66, and 429; and "Verhandlungen des 
vorjâhrigen ôsterreichischen Seidenbau-Kongresses," ALKPSW 8 
(1868); 30-32. See also Pounds, Historical Geography of 
E u r o p e ,  2 5 9 .  
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on agricultural science, train analytical chemists, control 
fertilizer markets, and conduct analyses upon demand of the 
public, unions or agricultural ministry. Officials also 
asked station scientists to procure Austrian sources of 
phosphate fertilizers, and sent expeditions into Steiermark 
and Istria for that purpose. The Imperial War Ministry was 
also involved, supporting research in the veterinary 
sciences. Not surprisingly, the Vienna station was soon 
among the world's most productive and best funded experiment 
stations. By 1876, its budget was about 36,000 Marks, or 
more than even Halle's station recieved; by 1896, it had 
conducted over 117,000 analyses of fertilizers, feeds, seeds, 
15 
and dairy products. 
In Switzerland, the earliest experiment stations were 
established amidst praise for Liebig and German agricultural 
science, but they too were adapted to peculiarities of the 
Swiss nation and its agricultural economy. One of the 
leaders was Dr. Joseph Schild, a native of Solothurn canton 
who studied in Liebig's Giessen laboratory in 1844 and 1845. 
15 The Vienna statute is cited in "Zur Statistik der landw. 
Versuchswesens," LVS 13 (1870): 473-474. See also Nobbe, 
"Zur Statistik der landw. Versuchswesens," LVS 14 (1871): 
151-156; Nobbe, "Statitische Revue iiber den Bestand des land-
und forstwirthschaftlichen Versuchswesens nach 25 jàhriger 
Entwicklung," LVS 22 (1877): 211-213/ and Emerich Meisel, 
"Das landwirtschaftliche Versuchswesen," in Geschlchte der 
osterreichischen Land- und Forstwirthschaft und ihrer 
Industrien, 1848-1898, edited by Baron Michael von Kast 
âl. (Wien: Perles, 1899), 537-556. 
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In 1852, Schild published a treatise on Swiss 
Alpenwirthschaft—the meadow and dairy farming of the Swiss 
highlands^^—warning that Swiss farmers faced inevitable soil 
sterility, since they continually allowed more minerals to 
leave their farms in the form of meat and dairy products than 
they applied to their fields in the form of manure and other 
fertilizers. In brief, Schild claimed that Swiss 
agriculturists practiced what Liebig called Raubhauf or soil 
17 
robbery. 
Schild's efforts apparently had little impact in the 
1850s. In the early 1860s, however, two of his admirers 
resumed the fight. One was the chemist Theodor Simler, who 
called Liebig "definitely the greatest man of the century, if 
not of all time." Like Schild, Simler embraced Liebig's 
warnings about soil robbery. Scolding Swiss farmers for 
"exporting" their soil nutrients (in the form of crops and 
16 For informative defintions of the Swiss system of 
mountain meadow farming, see "Alpenwirthschaft," in Thiels 
Kleines Landwirthschaftliches Lexikon, Vol. I, (Leipzig: 
Thiel, 1874), 130-131; and "Alpenwirtschaft, " in Konrad zu 
Putlitz and Lothar Meyer, eds., Landlexikon^ Vol. I, 
(Stuttgart: Deutsche Verlags Anstalt, 1911), 1201-21. 
17 Information on Schild based on Fritz Rodiger, "Doctor 
Joseph Schild," Schweizmrische Alpenwirthschaft 7 (1866): 7-
10; and R[udolf] Schatzmann, Zur fleschichte des schweizer. 
alpenwirthschaft.Ucher Vereins. Broffnungsrede gehalten an 
der an der III. Wanderversammluna in Galrus den' 10. Januar 
1869f (Aarau: Christen, 1869). Schild's 1852 book, Ueber die 
Zunahme der Land- und Abnahme der Alpenwirthschaft in der 
Schweiz, is not available in the United States. 
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dairy products sold off the farm) and their reluctance to 
employ any imported or artificial fertilizers, Simler claimed 
their "blindness" and "indolence" could send Switzerland into 
the allegedly depressed economic situation of the Orient. 
Nor was that all. Simler also accused his countrymen of 
lacking their own national character, ideas or institutions, 
for their mixed ethnicity meant they continually borrowed 
from foreign neighbors. Simler believed agricultural science 
was particularly necessary for his nation—the 
Alpenwirthschaft crisis was a symbolic lesson that 
Switzerland must confront its problems with its own solutions 
18 
and institutions. 
Rudolf Schatzmann, editor of a small journal. Die 
Schweizerische Alpenwirthschaft ^ perpetuated this rhetoric. 
Schatzmann helped found an Alpen farmers' union in 1863, a 
group devoted to improving Swiss highland agriculture. The 
union immediately established four "Alpen experiment 
stations/" soon there were over a dozen such facilities 
scattered across many Swiss cantons. These facilities were 
18 R. Theodor Simler, Ueber die Nothwendigkeit 
landwirthschaftlich-chemischer Laboratorlen & 
Versuchsstationen in der Schweiz, (Bern; Blom, 1864), v-viii, 
1-3, 5-8, and 15-16. Simler also endorses experiment 
stations in Kartoffeldunaunqsversuche. angestellt mit 
Rucksicht auf Liebig's Erklaruna der Kartoffelkrankheit. an 
der landwirthschaftLichen Ansta.lt in Muri Im Sommer 1864, 
(Aarau; Christen, n.d.), 7-10. I would like to thank Dr. 
Anna Clark for providing me copies of both essays. 
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quite unlike anything seen in other German states, however. 
They were in fact little more than high-altitude meadows, 
where appointed farmers tested artificial fertilizers— 
apparently none employed a professional chemist. The project 
failed. Only a few Alpen stations ever produced written 
reports or meaningful results; one station's fields were 
19 
never fertilized at all. 
In the 1870s, Schatzmann's approach changed 
significantly. Insisting that the era of the Alp economy had 
passed, Schatzraan argued instead that the time for dairy 
science had arrived in Switzerland. Fearful of advances in 
American, German and Danish dairy industries, Schatzmann 
considered it illogical that Switzerland, a "land of dairies 
and cows," should lack a facility for dairy science education 
and research. In particular, he intended to teach farmers 
improved methods of cream separation and cheese production, 
based largely on techniques devised by Wilhelm Fleischmann at 
experiment stations and dairy schools in Bavaria, 
Specifically, Schatzmann urged Swiss dairies to increase 
19 See Schatzmann, Zur Geschichte des schweizer. 
alpenwirthschaftlicher Vereins, 1-15; and Nobbe, "Zur 
Statistik des landw. Versuchswesens," LVS 7 (1865): 249-250. 
Alpen stations' altitude ranged from 4 650 to 6400 Fujb; there 
were several different measurements for the Fufi in the 
various German states, but they were all rather close to the 
English foot. 
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production of exportable butter and high-fat cheeses, and to 
20 develop low-fat cheeses for domestic consumption. 
To that end, Schatzmann established a dairy experiment 
station and school at Thur in 1871, funded largely through 
small private donations. Its program included a permanent 
display of dairy implements, training for students with local 
cheese processors, and plans for a dairy science laboratory. 
He repeatedly claimed that his station had a "Swiss 
character"; it was open to German-, French-, and Italian-
speaking agriculturists. Schatzmann appealed to agricultural 
organizations in each canton for funds, and publicly scolded 
those that failed to contribute. By 1875, however, this 
project too was in trouble. Schatzmann conceded that plans 
for both a model cheese factory and chemistry laboratory were 
beyond the station's means; the station might have to 
emphasize instead a travelling lecture series on dairy 
science. In addition, Schatzmann proposed to move the 
station again, this time to Laussane—in part because he 
20 [Rudolf Schatzmann], "Nothwendige Verbesserungen auf dem 
Gebiete der Schweizerischen Milchwirthschaft," Die 
Alpwirthschaftliche Monatsblatter. 5 (1871); 185-200; 
"Milchversuchsstation," Dim Alpwlrthschaftliche 
Monatsblatter, 5 (1871); 201; [R. Schatzmann], Mittheilung 
uber die schweizerische Milchversuchsstation in Thun. (Aarau; 
Christen, 1872); and [R. Schatzmann], Die schweizerische 
alpwirthschaftliche Verein und die Fortschritte' der 
Milchwirthschaft^ (Aarau: Christen, 1874) . All of these 
documents are from a collection of "Pamphlets on Swiss 
Agriculture" at the Library Company of Philadelphia. 
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21 hoped to "practice" his French. Few agricultural 
institutions could be further from German experiment stations 
than these Alpen and dairy experiment stations. Schatzmann, 
Simler, and Schild surely lacked the training, funds and 
clout needed to create institutions that resembled those 
north of the Rhine. 
Meanwhile, other, more powerful groups in Switzerland 
promoted a different vision of experiment stations. In 1864, 
for example, officials from the Rutti agricultural school 
near Bern issued a report demanding an end to "miscellaneous 
and unsystematic" agricultural investigations. An experiment 
station, they contended, could solve this problem and help 
the national economy in various ways. Yet these promoters 
were less sure about the specifics of their project; the pros 
and cons of practical versus scientific emphases received 
considerable attention. Finally, one delegate asked anyone 
who had actually visited German stations to come forward and 
22 
report their findings. 
21 The dairy station's second and third reports reveal the 
increasing problems. See [R. Schatzmann], Zweiter 
Jahresbericht...der schweizerisohe Milchversuchsstation in 
ThuHf [c. 1873], 50-53; and [R. Schatzmann], Dritter 
Jahresbericht...der schweizerische Milchversuchsstation in 
Thun. [c. 1875], 39-45. 
22 Fluckiger, "Bericht an die Aufsichtskommisslon der 
landwirthschaftlichen Schule uber die Wunschbarkeit einer 
chemischen Versuchsstation," Bernische Blatter fur 
Landwirthschaft (3 March 1865): 33-35. Details on the Rutti 
experiment station are rather sketchy. It was apparently a 
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Though that discussion helped establish a small 
experiment station at Riitti, it did not close the issue. In 
1873, another study of German experiment stations called for 
still more sophisticated agricultural research institutions. 
Specifically, the authors urged trustees of Zurich's 
polytechnic institute to establish a central station modelled 
on the large facility in Munich. The board rejected that 
proposal, but did hire Ernst Schulze from Darmstadt's 
experiment station to head a program of fertilizer control. 
They added seed control work in 187 6. Schulze's success led 
to increasing demands for an autonomous experiment station 
with more complete research facilities, requests that were 
finally granted in 1883. 
Close connections between German and Swedish 
agricultural science were also evident in the mid-nineteenth 
century. In 1856, the Swedish Academy of Agriculture named a 
new agricultural chemist for its Stockholm laboratory: 
small facility, and produced little practical or scientific 
work. 
23 Adolf Kraemer, Die Landwirthschaftliche Schnle des 
Eidgenossischen Polytechnikums in Zurich. Festschrift 
Feier ihres 25jahriaen Bestehens, (Zurich: Lohbauer, 1896), 
118-120. See also Adolf Kraemer, "Die Entwicklung der 
Landwirtschaft in den letzten 100 Jahren," in Oeffentliche 
Vortraae aehalten in der SchweiZf Benno Schwabe, ed.. Vol. 
VII., (Basel: Schwabe, 1884), 1-50, here pp. 40-41; "Die 
Schweizerische 'Stella fur landwirthschaftliche 
Untersuchungen,' in Zurich," LVS 21 (1878): 466-468; and 
Nobbe, "Statistische Revue," 233-235. 
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Alexander Muller, a Leipzig-trained chemist employed at the 
second German experiment station in Chemnitz. Like its 
German counterparts, the Stockholm station pursued a broad 
program of research and control work during its first years, 
and Muller supplemented his livelihood with series of popular 
lectures on agricultural chemistry. By 1861, the facility 
was expanded to become an autonomous experiment station. 
In that same year, the Swedish government funded a second 
experiment station at the agricultural academy in Ultuna; its 
director's first report also included explicit praise for the 
25 German stations. 
Sweden's experiment stations proliferated rapidly in the 
mid-1870s, and developments in Germany were again part of the 
rationale. Rumors spread that German and Danish seed control 
24 Alexander Muller, "Berattelse ofver K. Landtbruks-
Akademiens Agrikulturkemists Verksamhet âr 1859," Tidskrift 
for Svenska Landtbruket och dess Binarinaar 7 (1860): 350-
351; H. Juhlin-Dannfelt, Kungl. Landtbruksakademien 1813-
1912, samt Svenska Landthushalluningen under nittonde 
Ârhundradet, (Stockholm: Fritze, 1913), 268-271/ and H. 
Juhlin-Dannfelt, Lantbrukets Historia: Varldshistorisk 
ôverslkt av Lantbrukets och Lantmannalivets Utvecklina. 
(Stockholm: Beckman, 1925), 730-731. For biographical 
information on Muller, see A. Morgan and G. Fingerling, 
"Agrikulturchemie," Jahrbuch der Chemie 16 (1905): 294-295. 
25 C. E. Bergstrand, "Berattelse ofver Ultuna 
Agrikulturkemiska Fôrsôksstations Verksamhet âr 1861," 
Tidskrift for Svenska Landtbruket och dess Binarinaar 8 
(1862): 135-137; C. E. Bergstrand, "Die agriculturchemische 
Versuchs-Station zu Ultuna in Schweden," LVS 9 (1867): 482-
483; and Nobbe, "Statistische Revue," 252-255. 
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programs made Sweden a haven for unscrupulous seed dealers. 
Officials responded quickly, establishing close to twenty 
seed control stations in Sweden between 187 6 and 1890. 
Nearly all employed the seed testing methods developed at 
Friedrich Nobbe's experiment station in Tharand. Swedish 
seed control stations were typically poorly funded, and only 
a few also pursued research in other aspects of agricultural 
science. While Swedes gained a reputation as masters of seed 
control and germination science--their seed control 
congresses frequently attracted an international audience—it 
is clear that few Swedish stations mimiced a German model. 
Similar patterns were also evident in Denmark and Norway, 
where there were few agricultural scientific research 
facilities in the late nineteenth century beyond small, 
27 privately-funded seed control stations. 
26 See Emil Lyttkens, "Samenprufung und Samencontrole in 
Schweden," LVS 24 (1879): 465-478/ Aug. Lyttkens, "Die 
Samencontrole in Schweden," LVS 28 (1882): 474-476; C. G. 
Zetterlund, "Einige Bemerkungen und Erlauterungen in Bezug 
auf die Entstehung der chemischen und Samencontrol-Stationen 
in Schweden," LVS 29 (1883): 476-479; and A. Atterberg, 
"Versammlung der Agricultur-Chemiker und Samenkontrolanten 
Schwedens zu Stockholm 1883," LVS 30 (1884): 469-475. See 
Nobbe, "Statistisches Revue," 251-252. 
27 Juhlin-Dannfelt, Lantbrukets Hlstoria, 668-669 and 700-
701. Note that E. Moller-Holst of Denmark was among the 
founders of seed and germination studies. In 1870, Moller-
Holst travelled to Nobbe's laboratory for further study, and 
in 1871 he founded a privately-funded seed control station in 
Copenhagen. See Nobbe, "Statistisches Revue," 251-252. 
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Though state-supported agricultural experiment stations 
were not founded in the Russian Empire until the 1890s, 
Baltic Germans pushed for privately-funded stations as early 
as the 1860s. As elsewhere, German-speaking landowners and 
their organizations led the way, many of them educated in 
German universities and subscribers to the German 
agricultural press. In this area, however, German-speaking 
landowners—who considered themselves the elite of what they 
called the "German Baltic provinces"—faced pressures from 
other national groups, and used new institutions to help 
distinguish themselves from their non-German rivals. As 
scholars have noted, Baltic Germans had an "amazing capacity" 
to resist Russians', Estonians', and Latvians' threats to 
2 8  their authority. 
Several Baltic Germans assumed that they should emulate 
developments in agricultural education and science in the 
German states. In 1859, for example, Jacob Johnson, editor 
of St. Peterburg's German agricultural journal, closed a 
brief article on agricultural experiment stations with the 
concise appeal: "When will we in Russia have our first 
2 9 
experiment station?!" Shortly thereafter, Ernst Nuack of 
28 For an introduction to the nationalist tensions in the 
Baltic area, see Andrejs Plakans, "Peasants, Intellectuals, 
and Nationalism in the Russian Baltic Provinces, 1820-1890," 
Journal of Modern History 46 (1974): 445-475. 
29 [J. Johnson], "Verschiedenes," Mitthellunaen der 
Kaiserlichen freien okonomischen Gesellschaft zu St. 
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the newly-founded Riga Polytechnic Institute announced that 
he hoped to expand the school's mission by adding an 
experiment station. He wrote to Julius Adolf Stockhardt of 
Tharand and Wilhelm Knop of Mockern for suggestions. Their 
answers, of course, differed remarkably. Stockhardt 
recommended a model estate, complete with experimental herds, 
gardens, and fields, supplemented with a chemical laboratory 
to answer farmers' daily questions. Knop, on the other hand, 
advocated a research facility, "as isolated as possible from 
daily concerns," where a specialist could devote full 
attention to a specific aspect of agricultural chemistry. 
Further debates over German experiment stations 
followed. Nuack explained that he considered neither 
Stockhardt's nor Knop's model ideal for circumstances in the 
Baltic littoral, for he was more concerned about the region's 
poor level of agricultural education. He thus favored a very 
broad and academic approach, including a model farm and a 
chemical laboratory, both associated with the Polytechnic's 
Petersburg (1859) :  221-222 .  Johnson, incidentally, was a 
student of Friedrich Schmalz, the Dorpat University professor 
mentioned earlier as an early proponent of.agricultural 
science institutions. 
30  J[acob] Johnson, "Ueber die Errichtung einer 
landwirthschaftlichen Lehranstalt und einer Versuchsstation 
beim Rigaschen Polytechnikum, " Mittheilunaen de'r Kaiserlichen 
fre ien  okonoml^chen Gese l l schaf t  au  3 t .  Petersburg  (1863) :  
321-336. This article includes excerpts from Nuack's essay 
published in another Livonian agricultural journal. 
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teaching agenda. Others proposed small-scale facilities that 
would have been little more than estates where field trials 
and laboratory investigations received some attention. 
Johnson's analysis was perhaps the most thoughtful and 
suggestive. He saw that there was in fact little agreement 
on what the term "agricultural experiment station" meant, and 
that farmers undoubtedly had unrealistic expectations for the 
station's immediate success. He also recognized that in view 
of the international language of science and increasing 
cooperation among scientists, Baltic Germans could probably 
borrow research results from other nations. Johnson thus 
concluded he could support a local experiment station only if 
supporters provided funds and personnel comparable with the 
31 German stations. 
The first Baltic experiment station, established in 1864 
at the Riga Polytechnic Institute, was in fact different from 
all of the suggestions mentioned above. Despite Nuack's 
request for an initial grant of 6000 rubles, plus 2000 rubles 
annually thereafter, local agricultural societies contributed 
only 716 rubles. Its director, August Toepler, trained at 
31 A proposal by A. Sawitzky Is mentioned in A[ugust] 
Toepler, "Beitrag zur Frage landwirthschaftlichen Stationen 
in Rutland," Baltlsche Wochenschrift fur Landwirthschaft, 
Gewerbfleifi und Handel 2 (22 September 1864) : 683-690, esp. 
pp. 683-684. Johnson and Nuack's ideas are both in Johnson, 
"Ueber die Errichtung einer landwirthschaftlichen 
Lehranstalt," esp. pp. 333-336. 
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the Poppelsdorf experiment station near Bonn, immediately 
feared that the station would not measure up to its German 
counterparts. German stations, Toepler reported, stimulated 
agriculturists' own thinking, and were not expected to lead 
farmers who followed blindly behind. He believed conditions 
were different in the Baltic area, however, as "uneducated 
farmers" burdened the station with many unnecessary questions 
and requests. He also declared that it was important for him 
to attend the Congresses of German Agricultural Chemists and 
Physiologists, yet was never able to do so. In addition, 
Toepler was reportedly so busy with his teaching obligations 
that he had little time for research; in fact, the station 
subcontracted much of its analysis work to a chemist at a 
local mineral water plant. In 1868, Toepler left for a more 
32 
attractive position at the University of Graz. 
The Riga station's troubles led to calls for its 
reorganization. Two former students of Liebig's longtime 
supporter, Alexander Petzholdt, proposed two different types 
of institutions. The first was George Thorns, who completed 
his advanced studies under the German chemists Bunsen and 
Kekulé, and then was trained in seed analysis at Nobbe's 
32 G. Thorns, "Die landw.-chemische Versuchsstation am 
Polytechnikum zu Riga in den Jahren 1864-1872, Historische 
Skizze, " in Die landwirtschaftlich-chemische Ve'rsuchs- und 
Samencontrol Station am Polytechnikum zu Riga, Bericht 5 
(1883): 30-42; and Toepler, "Beitrag zur Frage 
landwirthschaftlichen Stationen, " 683-690. 
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experiment station at Tharand. In 1872, Thorns was named the 
Riga station's director, where he expected the facility to 
advance beyond the limited role of its past. Thorns accepted 
German chemists' and physiologists' vision of agricultural 
research, assuming his experiments were only possible in the 
precise, controlled environments of urban laboratories. 
Thoms corresponded with other German experiment station 
directors, and often attended agricultural sciensts meetings 
at the Congress of German Scientists and Physicians (VDNA). 
Upon returning from the Mockern station's silver jubilee 
celebration, Thoms renewed his appeal for a "Baltic, 
33 
exclusively scientifically oriented experiment station." 
Another Petzholdt student, Woldemar von Knieriem, 
offered an alternative vision. After advanced study under 
33 Thoms, "Die landw.-chemische Versuchsstation am 
Polytechnikum zu Riga in den Jahren 1864-1872," 36-40. See 
also G. Thoms, "Bericht I. pro 1872/73," in Die 
landwirtschaftlich-chemische Versuchsstation am Polvtechnikum 
zu Riga. Bericht uber die ThatigKeit in den Jahren 1872/73 
und 1873/74f (Riga/Moscow/Odessa: Deubner, 1875); and G. 
Thoms, "Die Mockern-Feier," in Die landwirtschaftlich-
chemische Versuchs- und Samencontrol Station am Polytechnikum 
zu Riaa^ Bericht 3 (1879): 205-209, here p. 209. For 
biographical and bibliographical information, see F. 
Schindler, "Professor George Thoms: Nachruf," LVS 58 (1903); 
315-319. The Riga station's supporters also expected Thoms 
to control fertilizer markets as effectively as stations had 
done in Germany. By 1877, several contracts with local 
fertilizer dealers were in place. Finally, it should be 
noted that Thoms hired assistants from the German stations, 
including Baron von Bretfeld-Kronenberg, a native of Galicia 
trained at the Halle and Tharand stations. See "Personal-
Notizen," LYS 35 (1888): 320. 
327 
the agricultural chemist Adolf Mayer at Heidelberg, as well 
as in Munich's plant physiology laboratory, Knieriem accepted 
a position as the agricultural professor at Riga Polytechnic 
in 1879. Declaring that the Baltic area required a type of 
experiment station unlike those found in Germany, Knieriem 
moved his courses out of Riga to an experimental estate at 
Peterhof (now Petermuiza). Knieriem saw his station as part 
of an agricultural education curriculum, in a program that 
required all students to spend a period of residency at the 
station.In brief, experiment stations' supporters in the 
Baltic area repeated the rhetoric of their German cousins, 
but did so in a context of educating the German-speaking 
minority during an era of increasing threats from native 
nationalities. 
Dutch officials also used German developments to shape 
their efforts to establish agricultural research facilities. 
As early as 1856, L. Mulder of the agricultural school in 
Deventer headed a committee hoping to fund an experiment 
station. Mulder vigorously praised German stations, and 
asked anyone who doubted their value to merely check the 
34 W. V. Knieriem, "Die landwirtschaftliche Abteilung, 
speziell die Lehr- und Versuchssfarm Peterhof, am Rigaschen 
Polytechnikum, " in Festschrift zur fiinfziaiahriaen Jublleum 
des Rigsachen Polytechnlschen Instituts. 1862-1912, (Riga: 
Hacker, 1912), 141-156; and Elmar Jarvesoo, "Agricultural 
Program at the Riga Polytechnic Institute, 1863-1919," 
Journal of Baltic Studies 11 (1980): 238-253. I would like 
to thank Dr. Jarvesoo for a copy of the Knieriem article. 
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pages of Stôckhardt's Per Chemlsche Ackersmann. Though 
Mulder did not envision an extravagant facility, years passed 
before the Deventer proeftuin opened. With a small field, 
and lacking a chemical laboratory, the Deventer station 
produced little more than crop-variety tests through the 
1860s.35 
Beginning in the mid-1870s, Dr. A. Salverda, an official 
in the Ministry of Interior and admirer of the German 
educational system, called for new experiment stations for 
the Netherlands. The ministry hired Adolf Mayer, 
agricultural chemist at the University of Heidelberg, to 
establish and direct a new station at Wageningen. Mayer had 
also written a major textbook on agricultural chemistry, and 
served as an assistant at experiment stations in Halle and 
Karlsruhe. Mayer's selection was also notable since he 
published nearly all of his research in German, and remained 
by any measure a German agricultural scientist. 
35 L. Mulder, M. J. Cop, and J. P. G. Moorrees, "Circulaire: 
Landbouw-proeftuin te Deventer," De Landbouw Courant (1857): 
54-55. Mulder had also translated Stôckhardt's Chemical 
Field Lectures into Dutch. For more on the Deventer 
facility, see Nobbe, "Zur Statistik des landw. 
Versuchswesens, " LVS 7 (1865) : 79-81/ and Nobbe, 
"Statistische Revue," 249-251. I have not been able to 
determine if L. Mulder was related to the important Dutch 
chemist, Gerrit Jan Mulder. 
36 See D. J. Maltha, Hondred iaar landbouwkundia onderzoek 
in Nederlandr 1876-1976, (Wageningen: Pudoc, 1976), 
especially pp. 4 9-55; and Adolf Mayer, "Herringen aan de 
opening van het eerste Rijkslandbouwproefstation in 
Nederland," Landbouwkundia Tidischrift 39 (1927): 3-13. 
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As Mayer later explained, he was hired "at first to 
create a station on the German model." Yet there was no 
German "model", so his appointment gave Mayer an opportunity 
to shape Dutch experiment stations in a distinct way. 
Indeed, Mayer had been a frequent critic of the German 
stations, and he probably had no intention of copying the 
German stations exactly. Instead, Mayer directed important 
revisions to the German system, aimed at solving the German 
stations' problems of methodological disunity and financial 
instability. First, Dutch stations encouraged productivity 
by paying a percentage of fertilizer and seed control fees to 
the station director and his employees. Secondly, the Dutch 
averted a common difficulty among German stations— 
competition between neighboring stations for analyses income-
-by mandating strict district boundries and uniform prices. 
Finally, Dutch officials replaced the German stations' 
decentralized structure and organization with central control 
and identical regulations. Interestingly, subsequent Dutch 
experiment stations copied the Wageningen station's statute 
37 
verbatim, and only the names of the stations varied. 
37 J. Baert, "De invloed van het onderwijs en van de 
wetenschap op de landbouw," in Geschiedenis van de 
Nederlandse Landbouw. 1795-1940, Z, W, Sneller, ed., Second 
Edition, (Groningen/Djakarta: Wolters, 1951), 220-227; Adolf 
Mayer, "Ueber die Entwickelung des landwirthschaftlichen 
Versuchswesens in den Niederlanden," LVS 24 (1880): 71-77; 
and Adolf Mayer, "Ueber die Entwickelung des 
landwirthschaftlichen Versuchswesens in den Niederlanden," 
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In Belgium, as elsewhere, private interest groups led 
efforts to establish agricultural science institutions. In 
1871, the Association for the Founding of Agricultural 
Experiment Stations was founded, supported by subscriptions 
and private donations. Within a year, the group sent M. 
Lejeune, director of the Gembloux agricultural school, to 
tour German stations, established an experiment station at 
the school, and hired a Weende-trained Dresden native, Arthur 
Petermann, to be its director. Petermann also had served as 
an assistant at the Pommritz and Nancy stations, followed by 
a brief stint as director of the Prilep station in Moravia. 
By the late 1870s, Belgians claimed their system of 
coordinated practical work and independent scientific 
research were based on German "models." It is likely, 
however, that Belgian stations' centralized organization 
LVS 38 (1891): 441-446, esp. pp. 444-445. Mayer's 
autobiographical comments, as well as his explicit and 
polemical attack on German stations' lack of unity are in his 
Die landwirthschaftlichen Versuchsstatlonen als Staats-
Institut; Beitragg zu der Reform dieser Anstalten, 
(Heidelberg: Winter, 1896) . Despite these differences, 
Dutch stations remained closely linked with the German 
stations' communities. Some directors and assistants 
received training in Germany, including Dr. Swaving of the 
Goes station, trained at Munster. Mayer was a generalist, 
who published reserach on phytopathology, fermentation 
chemistry, soil science, and dairy science in German 
agricultural science journals. 
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differed from the Germans', and contributed to Mayer's 
3 8 
attacks on the Germans' decentralized system. 
Even nations that lacked frequent or direct contacts 
with German universities and the German-language agricultural 
literature respected and admired the German experiment 
stations. As a consequence, German agricultural scientists 
migrated into many corners of the world. For instance, in 
1872, a Greek agricultural society hired Julius NeGler of 
Karlsruhe's experiment station to spend a summer in Patras to 
3 9 help the Greek wine industry. Five years later, a Spanish 
agricultural society engaged Otto Wolffenstein to establish a 
fertilizer control station in Valencia.The Portuguese 
government hired four German agricultural scientists, each of 
38 For the history of Belgium's stations, see A[rthur] 
Peterman[n], "Stations Agricoles," Bulletin du Conseil 
Supérieur d'Agriculture 25 (1872): 233-240; Petermann, 
"Association pour la fondation de stations agricoles 
expérimentales," Bulletin du Conseil Supérieur d'Agriculture 
26 (1873): 185-187/ Nobbe, "Zur Statistik des landw. 
Versuchswesens," LVS 17 (1874): 473; "Personal Notizen," LVS 
21 (1878): 480; Nobbe, "Statistische Revue," 246-249; Nobbe, 
"Zur Statistik des landw. Versuchswesens," LVS 28 (1882): 
155-158; L[ouis] Grandeau, "Arthur Petermann," Annales de la 
Science Agronomique 2nd. ser., 8 (1902-1903): 433-439; and A. 
Gregoire, "Arthur Petermann," LVS 57 (1902): 477-480. 
Incidentally, the Belgian Association hired De Leeuw, another 
former assistant of the Halle and Proskau stations in 
Germany, to direct its station in Limburg. 
39 "Personal-Notizen," LVS 16 (1873): 239. 
40 Nobbe, "Zur Statistik des landw. Versuchswesens," LVS 21 
(1877): 231-232. 
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whom agreed to two-year contracts to direct new regional 
stations in that country.Brazil's government also pursued 
German agricultural scientists, in what they perceived to be 
a means to preserve its economic independence. To that end, 
it established an experiment station devoted to coffee 
reserach at Campinas, and instructed its legate in Berlin to 
recruit a German scientist. Though he had absolutely no 
experience with coffee culture, Franz Wilhelm Dafert, a 
former assistant at the Munich and Bonn experiment stations, 
42 
was chosen. A subsequent Brazilian station was quite 
different, established beyond Brazilian ministers' control, 
by the German Colonial Society to promote German settlers' 
interests in the colony of Neu-Wurttemberg. 
Another striking example of German agricultural 
science's impact abroad was Japan's invitation to Oscar 
Kellner to direct its agricultural chemistry laboratory near 
Tokyo. When he was hired in 1880, Kellner was an assistant 
41 Nobbe, "Zur Statistik des landw. Versuchswesens," LVS 36 
(1889): 70-71/ and L. Richter, "Die neue landwirtschaftliche 
Verwaltung im Konigreich Portugal, mit besonderer 
Beriicksichtigung des landw. Versuchswesens, " LVS 36 (1889) : 
305-317. 
42 Warren Dean, "The Green Wave of Coffee; Beginnings of 
Tropical Agricultural Research in Brazil, (1885-1900)," 
Hispanic American Historical Review 69 (1989): 91-115. 
43 "German Experiment Station in Southern Brazil," United 
States Department of Commerce and Labor, Bureau of 
Statistics, Monthly Consular Reports, No. 287, August 1904, 
150-151. 
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at Hohenheim's experiment station, where his work on non­
protein albuminoids, the source of muscular power, and the 
origin of fat were among the German stations' most important 
projects. In Japan, Kellner altered his research agenda to 
fit local circumstances, focusing in particular on 
fertilization studies to improve rice cultivation. Kellner's 
work on the chemistry and physiology of silkworm 
metamorphosis had lasting significance—by demonstrating that 
fats in silk can develop from worms' carbohydrate diet, 
Kellner added further evidence to that still unsettled 
question. Even more important, Kellner trained an entire 
generation of Japanese agricultural scientists, and thus 
helped Japan reduce its future dependence on German 
44 
science. 
German stations' impact on France, England and Scotland 
was somewhat different. As mentioned above, those nations 
boasted several of Europe's leading agricultural chemists and 
agricultural science institutions earlier in the century. 
44 See 0. Kellner, "Mittheilungen aus dem 
agriculturchemischen Laboratorium der Kaiserl. 
landwirthschaftlichen Hochschule zu Tokio (Komaba)," LVS 30 
(1884): 1-86; Nobbe, "Zur Statistik des landw, 
Versuchswesens," LVS 31 (1885): 480-481/ F. Honcamp, "Oscar 
Kellner," LVS 76 (1912): iii-xliv, especially pp. xv-xxii; 
and Takekazu Ogura, Agricultural Development in Modern Japan^ 
(Tokyo: Japan FAO Association, 1966), 15. For several 
references to Japanese interest in German science and 
medicine, see James R. Bartholomew, The Formation of Science 
in Japan: Building a Research Tradition, (New Haven and 
London: Yale University Press, 1989), Chapters 3 and 4. 
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While they were on the periphery of the agricultural 
scientific community, some Germans carefully studied 
developments in the center nations. Adolf Stockhardt, for 
example, made several trips to France, visiting, among other 
places, Bechelbronn and the agricultural school and 
experiment fields at Vincennes. Another institution, the 
Institut national agronomique at Versailles, enjoyed some 
repute during its brief life, from 1848 to 1852.^^ In brief, 
Germans* concern over foreign competitors partly explains 
their acceptance of agricultural science's credibility, and 
their support for Mockern and subsequent experiment stations. 
Within a generation, however, the situation had clearly 
been inverted. Germans' favorable impressions of French 
science and agricultural science abated rather suddenly. 
45 Stockhardt, "Eine agricultur-chemische Raise," 58-61/ 
Julius Adolf Stockhardt, "Ein Besuch in Bechelbronn und 
Liebfrauenberg," 6 (1860): 14-22. See also 
"Landwirthschaftliche Unterrichtsanstalten in Frankreich," 
Centralblatt des landwirthschaftlichen Vereins in Bayern 18 
(1848): 487-492; "Versuchsfeld zu Vincennes," ALFZ 13 
(1863): 1025; Julius Adolf Stockhardt, "Dem Andenken: Anselme 
Payen's und J. G. Forchhammer's," QA 19 (1873): 1-6; and P. 
H. Frere, "Account of the French Experimental Farm at 
Vaujours," JRASE 23 (1862) : 286-317. The Institut was 
resurrected in 1876. 
46 Though Emil Wolff and Julius Stockhardt certainly admired 
Boussingault's agricultural chemistry from the 1840s, I am 
generally convinced that most Germans envisioned a public 
role, if not public funding, for their stations. As a 
consequence, many Germans did not consider the Bechelbronn 
estate to be a true experiment station, and it received 
little attention after German stations were well established. 
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The German edition of an 1855 French agricultural textbook, 
for example, indicated that Germans were in fact unlikely to 
learn anything new about the relationships between 
agriculture and the sciences.Later, a German 
agricultural editor noted that his French counterparts 
continued to publish on topics that Germans had long 
discarded as worthless, and the highest French academies 
announced breakthrough discoveries of issues that were common 
4 8 knowledge in local German farmers' unions. The French 
agricultural chemist Georges Ville further damaged his 
countrymen's reputation east of the Rhine by continuing to 
4 9 fight Liebig's teachings into the 1870s. 
47 Graf von Gasparin, Grundsatze der Ackerbaukunde^ (Berlin; 
Wiegandt, 1855). See the "Vorwort eines Deutschen," 
("Introduction of a German"), by E. John, pp. iii-iv. John 
did of course recommmend the book, but mainly as a synthesis 
of contemporary knowledge. 
48 "Die erste franzosische Versuchs-Station," 
Landwi rtsrhaft1ichps Cmntralhlatt 16, II (1868) : 392-393. 
49 Ville's reports were coolly received in the German 
agricultural press as simplistic, untenable and out of date. 
See "Berichte und Korrespondenzen," ALKPSW 8 (1868): 391; 
'W.', Review of G. Ville, Die chemischen Dunaer. (Strassburg: 
Treutter and Wurz, 1869), ALKPSW 9 (1869): 454; and Adam 
Muller, "Agricultur-chemische Versuchsstation zu Nancy," 
Zeitschrift fur die landwirtschafthlichen Vereine in Bavern 
60 (1870): 59-60. In addition, Germans' opinion of British 
agricultural science apparently had declined. In 1860, for 
instance, Julius Adolf Stockhardt suggested that German 
agriculturists were no longer overshadowed by the English and 
their institutions. See his "Des Chemischen Ackersraanns 
sechster Morgengrufi an seine praktischen Collegen," QA 6 
(1860): 5-10. 
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Even more important, leading French scientists and 
statesmen recognized the growing prominence of German science 
50 
and complained of a growing "national scandal." Reports 
on France's inferior medical education, university 
laboratories, and government allocations for scientific 
research were commonplace in the 1860s. Thanks to Louis-
Nicolas Grandeau, policy-makers were also continually 
informed of the French lag behind German agricultural 
sciences. Trained in chemistry, medicine, and pharmacy, 
Grandeau landed a position as Professor of Chemistry and 
Physiology Applied to Agriculture—a rather Liebigian title— 
at the Sciences Faculty at Nancy. In 1867, the Minister of 
Agriculture sent Grandeau on a tour of several German 
agricultural schools and experiment stations, with the 
mission to "report on the working of these stations, on the 
services which they rendered to the German population, and as 
to the advantage there would be to French agriculture by 
51 
encouraging the creation of analogous establishments." 
50 An important source is Paul, The Socrerer's Apprentice, 
especially pp. 6-8. See also Harry W. Paul, "The Issue of 
Decline in Nineteenth-Century French Science," French 
Historical Studies 7 (1971-1972): 416-450; and Robert Fox, 
"Scientific Enterprise and the Patronage of Research in 
France, 1800-1870," Minerva 11 (1973): 442-473. 
51 Quoted in William Saunders, Agricultural Colleges and 
Experiment Farm Stations, with Suggestions Relating to 
Experimental Agriculture in Canada. (Ottowa: n.p., 1886), 76. 
For biographical information on Grandeau, see Henry Sagnier, 
"Louis Grandeau," Annales de la Science Agronomique 3rd. 
ser., 6 (1911): 321-327. 
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Grandeau returned a committed enthusiast for the German 
system. "I was full of amazement, and that word is not an 
exaggeration," he exclaimed, "of the vitality of German 
agricultural developments." Nancy's agricultural chemist 
said he was "embarrassed" that France lacked a single 
agricultural educational facility on par with those in 
Prussia, Wurttemberg, and Bavaria. Through experiment 
stations, he hoped to promote research in several of the 
agricultural sciences and revive the "torpidity" of French 
52 
agricultural unions. Grandeau soon explained how a 
network of experiment stations throughout France might be 
possible. Specifically, he called for a number of well-
funded stations agronomiques for research, and where funds 
were not sufficient for these, he proposed temporary 
laboratoire agricoles for investigations of meteorology, soil 
53 
samples, and other local practical concerns. 
52 L. Grandeau, "Revue des Progrès de la Chimie Agricole," 
Journal d'Agriculture Practique 32, I (1868): 36-39. The 
original reads "et je suis rentré en France émerveille, le 
mot n'est pas exagéré, de la vitalité des institutions 
agricoles de l'Allemagne." See also L. Grandeau, "Revue des 
Progrès de la Chimie Agricole," Journal d'Agriculture 
Practique 31, I (1867) : 386-388; L. Grandeau, "Revue 
Étrangère," Journal d'Agriculture Practique 31, I (1867): 
720-722; and L. Grandeau "Les Stations Agricoles de 
L'Allemagne," Journal d'Agriculture Practique 32, I (1867): 
761-763; 857-859. 
53 L. Grandeau, "Les Laboratoires Agricoles," Journal 
d'Agriculture Practique 33, II (1869): 513-515; and 'H.', 
Review of L. Grandeau, Stations agronomiques et laboratoires 
agricolesf (Paris, nd.), ALKPSW 10 (1870): 26. 
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In 1869, one year after Grandeau's Station agronomique 
de l'Est opened, Grandeau hosted a congress to celebrate the 
new institution.^^ That meeting illustrated the escalating 
foreign respect for German research institutions, as well as 
the institutionalization and internationalization of late 
nineteenth century science. Experiment station scientists 
from Mockern, Karlsruhe, Munich, and Tetschen-Leibwerb in 
Bohemia attended this meeting. Ministers from the French, 
Bavarian, and Prussian governments were also on hand. 
Grandeau praised the German stations, then offered a dramatic 
toast: "To the health of the illustrious founder of the 
mineral theory of plant nutrition; to the eminent professor 
of chemistry and his many admirable discoveries; to the 
founder of agricultural chemistry; a promoter of the 
agricultural experiment stations, the master whose presence 
55 is our great honor, to Baron von Liebig!!" Julius NeJiler, 
54 The Nancy station is described in L. Grandeau, "Bericht 
an Sr Exc. den Minister des off. Unterrichts in Frankreich 
ueber die Organisation der landw. Versuchs-Stationen im 
Osten," LVa 11 (1869): 475-478. 
55 "Congrès de Nancy," Journal d'Agriculture Practique 33, I 
(1869): 85-87. In truth, Liebig was not present, but he did 
send the congress a telegram, thanking them for the honor. 
The text of Grandeau's toast reads: "A la santé de l'illustre 
foundateur de la théorie minérale de la nutrition des 
végétaux; a l'éminent professeur auquel la chemie doit tant 
d'admirables découvertes; au foundateur de la chemie agicole; 
au promoteur des stations agronomiques; a notre maître 
vénéré, dont la présence nous eut caué tant la joie; au baron 
de Liebig!" 
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director of Baden's station in Karlsruhe, returned the favor 
with a toast for Grandeau and a call for greater 
international cooperation in the agricultural sciences. The 
congress also included discussions on cooperative fertilizer 
control methods and publication exchanges. 
Adam Muller, Bavaria's leading agricultural official, 
returned from Nancy impressed with French accomplishments in 
agricultural science. As a combination of "German diligence 
and French intelligence," Muller assumed the station could 
5 6 help build a "new bridge" between the two nations. Despite 
this rhetoric, however, it was clear that Grandeau did not 
produce the German experiment station model on French soil. 
Indeed, the government did little in response to Grandeau's 
tour, and Nancy's station survived largely through Grandeau's 
57 
own money and his work without pay during its early years. 
56 Muller, "Agricultur-chemische Versuchsstation zu Nancy," 
59-60. 
57 The Franco-Prussian War also hindered cooperation between 
French and German agricultural scientists. Though Germans 
boasted that they deliberately spared Boussingault's 
Bechelbronn estate in their conquest of Alsace, the estate 
had only historical interest in 1870, for most of its 
important research projects had ended. Moreover, the 
Prussian government quickly established its own station in 
1874 at Rufach near Strassbourg. Like other privately 
operated stations, interest and support could not be 
sustained. See F. W. J. McCosh, Boussingault: Chemist and 
Agriculturistf (Dordrecht/Boston/Lancaster: Reidel, 1984) . 
Chapter 15. 
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State funding for experiment station research in France 
remained low throughout the 1870s. As French agriculture 
suffered from poor crop years, phylloxera, and foreign 
competition, however, critics cautioned that the need for 
"reform is really becoming urgent.Bureaucrats responded 
in 1881, when they established a reorganized and autonomous 
Ministry of Agriculture, and significantly expanded 
government activities in the agricultural sciences. In the 
same year, the ministry hosted an International Congress of 
Agricultural Chemists, named Grandeau the "inspector general" 
of French experiment stations and agricultural laboratories, 
and instructed him to establish and edit a new agricultural 
science periodical. That journal, Annales de la Science 
agronomique française et étrangère, explicitly claimed to 
review developments in the agricultural sciences 
internationally. From his new pulpits, Grandeau preached 
incessantly that French farmers must acknowledge foreigners' 
advances in agricultural sciences, and that they needed to 
utilize artificial fertilizers and quality seeds. The 
ministry's interest in German stations surfaced again in the 
mid-1880s, when it called for a network of seed testing 
stations. As before, they used German (and Swedish) seed 
58 Léon Gambetta to the President of the Republic, 14 
November 1881, in Sidney Pollard and Colin Holmes, eds., 
Documents of European Economic History, 2 Vols., (New York: 
St. Martin's, 1972), II, 67-68. 
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stations' success as a rationale. That required a tour of 
foreign stations, and French officials sent physiologists to 
Nobbe's laboratory in Tharandt to learn German seed testing 
techniques.Yet French agricultural administrators did not 
emulate the entirety of the German experiment stations—they 
chose only those elements that matched their own 
interpretation of agricultural science. 
A comparable pattern was evident in Britain. Despite 
his battles with Liebig, and his disgust that "Liebig had 
succeeded in throwing dust in the eyes of the young German 
Agricultural Chemists," Gilbert recognized that German 
stations conducted much of the field's more important work 
and employed its more innovative methodologies. In 1860, on 
an extensive European tour, Gilbert attended both the 
international chemists' congress in Karlsruhe and the VDLF 
meeting in Heidelberg. In addition, Gilbert visited nearly 
all of the notable German stations: Mockern, Tharand, 
59 L. Grandeau, [untitled introduction]. Annales de la 
Sciences Agronomique 1, I (1884): v-viii, Nobbe, "Statistik 
des landw. Versuchswesens," LVS 30 (1884) : 477-479/ and True 
and Crosby, Agricultural Experiment Stations in Foreign 
Countries^ 83-106. For an informative summary of Grandeau's 
ideology, see Harry W. Paul, From Knowledge to Power: The 
Rise of the Science Empire in France. 1860-1939, (Cambridge: 
Cambridge University Press, 1985), 187-192. I would 
seriously question Paul's assertion the Nancy's experiment 
station could be linked with those founded in Italy (1870), 
Belgium (1872), Spain (1876), and Sweden (1877). His claim 
that there was only one "serious" German experiment station 
(namely Mockern) in 1860 is clearly incorrect. 
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Weidlitz, Weende, Hohenheim, Munich, and Salzmunde; among 
others, he met Reuning, Adolf Stockhardt, Friedrich Crusius, 
Knop, Lehmann, Henneberg, Wolff, Grouven and Liebig. The 
stations' distinct approach to agricultural investigations 
struck Gilbert utterly. In contrast to Rothamsted, where the 
emphasis was on field tests, Gilbert found that nearly all 
German stations treated field experiments as a "secondary 
affair," and fertilizer trials were "few and unsystematic."^^ 
Germans stressed the laboratory, Gilbert acknowledged; 
Sachs's water-culture and emphasis on microscopy, Knop's 
efforts to precisely measure nitrogen in soil, Henneberg's 
concern for animal digestion, and Grouven's attempts at 
respiration experiments were all impressive. "The main 
impression from all that I have seen," Gilbert explained to 
Lawes, "is that comparatively little of value is being done 
in the way of field experiments, but that in Animal and 
Vegetable Physiology and in fact everything in connection 
with the Laboratory an extraordinary amount of good work is 
being done."^^ 
60 Henry Gilbert to John Lawes, 24 September 18 60 and 15 
October 18 60, Archives of the Rothamsted Experimental 
Station, Rothamsted Library, Harpenden, England. I must 
thank archivist Maragret Harcourt Williams for sending copies 
of these important letters. 
61 Gilbert to Lawes, 24 September 1860. 
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As several studies have shown, British officials grew 
increasingly concerned about their nation's apparent 
stagnation in both the sciences and agricultural economy in 
the decades after 1870.^^ Despite Rothamsted's successes, a 
growing number of British critics demanded that their 
countrymen pay more attention to German agricultural science. 
In 1875, for example, the Society of Arts sponsored a 
discussion on the agricultural sciences, where at least one 
member declared it "extraordinary" that not one national or 
local agricultural society imitated the German experiment 
stations. David Milne Home, a Scottish gentleman-scientist, 
warned that England was "immensely behind all the rest of the 
world," and desperately needed both experiment stations and 
an agricultural ministry. 
62 For example, see Haines, "German Influence upon 
Scientific Instruction in England"/ W. H. Brock, H. E. 
Armstrong and the Teaching of Science. 1880-1930. (Cambrdige: 
Cambridge University Press, 1973); and Stella V. F. Butler, 
"Centers and Peripheries: The Development of British 
Physiology, 1870-1914," Journal for the History of Biology 21 
(1988); 473-500. Nicholas Goddard, Harvests of Change: The 
Royal Agricultural Society Qt England, 1838-1988, (London: 
Quiller Press, 1988), p. 124, reports that a government 
commission was sent to Germany and other nations in 1881, 
reporting that agricultural education in Britain lagged 
behind the Continent. 
63 "Agricultural Experiments and Agricultural Stations," 
Farmers Magazine 47 (1875): 383-386/ and Untitled Notice, 
Nature 10 (7 May 1874): 15. Milne-Home's 1874 booklet, 
Agricultural Schools and Experimental Farms, is' not available 
in the United States. For additional complaints of the 
status of British agricultural science and education, see 
"The United States Department of Agriculture," Nature 5 
(1872): 197-198/ Thomas Baldwin, "Agricultural Education," 
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Meanwhile, Rothamsted's Gilbert visited German 
experiment stations and universities even more frequently in 
the 1870s and 1880s, and he regularly attended the VDNA's 
agriculural science section. Fittingly, Gilbert was in the 
VDNA audience in 1886 when Hellriegel read his "sensational 
paper" on the role of root nodule bacteria in nitrogen 
fixation. That paper, symbolic of the German stations' 
physiological and indoor laboratory approach to the 
agricultural sciences, answered many of Gilbert's questions 
about legumes that dated to the 1840s. Incidentally, Gilbert 
denied his friends' fears that he was upset or jealous by the 
"bravos" that greeted Hellriegel's address. 
At about the same time, several Scottish agriculturists 
also asked for studies of the German experiment stations; 
these led to calls for their emulation in Scotland. The 
Highland and Agricultural Society of Scotland had employed an 
agricultural chemist since the 1840s. By 1875, however, 
Nature 11 (1874): 104-106; Thomas Baldwin, "Scientific 
Agriculture," Nature 13 (1875); 101-102; and "German 
Agricultural Experiments," Boston Journal of Chemistry 10 
(1875); 54. The last article is an abstract from the 
Agricultural Gazette of London. 
64 Henry Gilbert to John Lawes, 28 September 1886, Archives 
of the Rothamsted Experimental Station, Rothamsted Library, 
Harpenden, England. Others letters on Gilbert's and Lawes's 
reaction to Hellriegel's discovery are abstracted in an 
unpublished finding aid, Margaret Harcourt Williams, comp., 
"Rothamsted Letters; A Catalogue of the Correspondence of Sir 
John Lawes and Sir Henry Gilbert," (Harpenden, Herts.; 
Rothamsted Library, 1988-1989). 
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several Society members questioned the chemistry department's 
value.Some suggested the money might be spent better on 
a station resembling German facilities. David Roughead, for 
example, toured several German stations, and was reportedly 
"much delighted with the arrangements and with the amount of 
information imparted to the students attending each of these 
stations." Roughead also reported, erroneously, that many 
German stations made a profit. In other words, Roughead's 
interpretation ignored the German stations' research 
activities, but stressed instead their practical value as 
teaching facilities. 
Another Highland Society member, James Melvin, also 
toured several German stations, but he saw something else. 
65 For example, some members reported that Thomas Anderson, 
the Highland and Agricultural Society's chemist for many 
years, admitted that his field experiments were a failure. 
Concerning the subsequent chemist, James Dewer, one member 
asked "what service did he render to the Society, except come 
there twice a year and read a report occupying five minutes?" 
See "Proceedings at General Meetings," Transactions of the 
Highland and Agricultural Society of Scotland Fourth series, 
8 (1876): 22-23 and 30-31; and "Proceedings at General 
Meetings," Transactions of the Highland and Agricultural 
Society of Scotland Fourth series, 7 (1875): 23-31. A basic 
history of the Society is Alexander Ramsay, History of the 
Highland and Agricultural Society of Scotland. (Edinburgh and 
London: Blackwood, 1879). 
66 Roughead's reports are in "Proceedings at Board 
Meetings," Transactions of the Highland and Agricultural 
Society of Scotland Fourth series, 8 (187 6): 1-16; and 
"Proceedings at General Meetings," Transactions of the 
Highland and Agricultural Society of Scotland Fourth series, 
8 (1876); 22-23. 
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Melvin was most impressed by the "exactness" of the stations' 
scientific work, as "some of the stations seem to be 
wonderfully well directed." Yet Melvin defined science as 
testing, not as the search for new knowledge/ in particular, 
he believed Germany's system of seed control could greatly 
improve the Scottish seed markets. Highland Society member 
John Wilson also proposed that "a large sum of money" be 
spent on "one or more stations." In the long run, the 
Society's members were unwilling to commit funds to a 
facility reminiscent of a German station. Instead, by 1877 
the Highland society obtained the lease of two privately 
operated small-scale experimental estates, where their 
chemist sponsored crop rotation trials.Like farmers 
elsewhere, Scottish agriculturists used German experiment 
stations as a rationale for revising the Highland Society's 
chemical department, but the institutions they created did 
not mimic any German models of experiment stations. 
In many ways, Italian experiment stations came closest 
to the German type. Though they were funded entirely by the 
state government, unlike German stations, there were several 
67 Melvin's report, originally in the North British 
Agriculturist (1874) #51 & 52, is translated in Nobbe, 
"Statistik des landw. Versuchswesens," LVS 20 (1877); 97-103. 
Wilson's letter, also originally in the North British 
Agriculturistf is quoted in "Practice with Science," The 
Cultivator and Country Gentleman 39 (1874): 105. See also 
Ramsay, History of the Highland and AgrirAiXtmra.! Society, 
442. 
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similarities. Most notably, Italian stations imitated the 
Germans' emphasis on specialized research projects. While 
feed, fertilizer and wine tests were also important, Italian 
stations often designed research projects to integrate the 
industrial and agricultural sectors of the Italian economy. 
In addition, Italy's agricultural scientists copied their 
German cousins' professional activities. Italian 
agricultural scientists instituted annual congresses, the 
Riunione dei Direttori delle Stazioni Agrarie Italiane, 
designed to coordinate stations' scientific agendas and 
practical methodologies. The Italian experiment station 
journal, Le Stazioni Sperimentali Agrarie^ was also 
significant. In contrast to a more popular approach to 
science found in much of the agricultural press, this journal 
was explicitly modelled on its German counterpart, with an 
emphasis on scientific research. 
Alfonso Cossa, the Italian stations' principal founder, 
was well known among German agricultural scientists. In 
1857, as a young physician, Cossa translated two of Liebig's 
agricultural chemistry texts into Italian. He subsequently 
68 Alfonso Cossa, "[Introduction]", Le Stazioni Sperimentali 
Aorarie 1 (1872): n.p.; "Riassunto delle Discussioni della 
Seconda Riunione dei Direttori delle Stazioni Agrarie 
Italiane," Le Stazioni Sperimentali Aorarie 1 (1872): 138-
139/ and Fausto Sestini, "Versammlung der 
landwirtschaftlichen Versuchs-Stationen des Kônigreich 
Italien zu Rom am 20.-22. Januar 1873," LYS 17 (1874) 141-
144. 
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found jobs as a chemistry instructor at the University of 
Pavia and at a technical school in Udine. In 1870, the 
Italian Ministry of Agriculture, Industry, and Commerce asked 
69 Cossa to complete a study on the German stations. Cossa's 
report, submitted in April 1870, began with a paean to Justus 
Liebig and the progress of German agricultural science in 
general. Cossa seemed particularly impressed with the 
variety of German (and Austrian) stations and their 
activities. He showed that experiment stations did not 
follow a single model, but that some pursued general 
scientific or practical work, while others specialized in 
70 limited programs such as wine- or silk-culture. 
When Cossa attended the Congress of German Agricultural 
Chemists and Physiologists in 1871, he could boast that 
Italy's Division of Agriculture had approved funding for six 
new experiment stations. Cossa thanked his German colleagues 
69 For biographical information, see George B. Kaufman and 
Ester Molayem, "Alfonso Cossa (1833-1902), A Self-Taught 
Italian Chemist," Ambix 37 (1990): 20-34. See also George B, 
Kaufman, "Alfonso Cossa," DSB 17 (1990), 182-185; and George 
B. Kaufman and Ester Molayem, "Alfonso Cossa: The Man and His 
Platinum Salts," Platinum Metals Review 34 (1990), No. 4: 
215-221. I would like to thank Dr. Kaufman for a copy of the 
latter article. The Italian interest in experiment stations 
may have been renewed by 1868 article praising the German 
facilites, originally published in I Contadi of Milan, 1 
(1868), #4. It is also available as L. Boldrini, "Die 
landwirthschaftliche Versuchstationen [sic] in Deutschland," 
Agronomische Zeituna 23 (1868) 610-613. 
70 Alfonso Cossa, Notizie sulle Stazini Aararie Sperimentali 
della Germania, (Udine: Seitz, 1870), 8-23. 
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for their influence. Openly challenging the French chemist 
Adolf Wurtz's famous statement, "la chemie est une science 
française," Cossa told the group that agricultural science 
was clearly a "German science." Italian experiment stations, 
he stated plainly, copied the "German model." Cossa also 
favored greater international cooperation among agricultural 
scientists, and it is also notable that Cossa invited the 
71 Congress to hold its next meeting in Turin. 
Italian stations multiplied quickly; by 1877, there were 
sixteen institutions scattered across the nation. Most were 
located at agricultural and technical schools, and several 
turned quickly toward specialized practical investigations on 
local products such as olives, silkworms, chestnuts, hemp, 
wine or linen. Two products received special attention, as 
officials hoped the stations could rapidly increase Italian 
production of beet sugar and cheeses (namely Parmasean) 
72 
adapted for the commercial and export markets. 
71 "Die, III. [sic, VII, is meant] Wanderversammlung der 
deutschen Agrikultur-Chemiker in Dresden, " Neue 
Landwirthschaftliche Zeitung 20 (1871): 626-530; and J. 
Schroeder and U. Kreusler, "Verhandlungen der VII. 
Wanderversammlung Deutscher Agriculturchemiker, Physiologen, 
und Vorstande der Versuchs-Stationen," LVS 14 (1871): 401-
457, here pp. 405 and 454. As mentioned above, the VDAC met 
independently for the last time in 1871, and thus did not 
accept Cossa's invitation. 
72 Fausto Sestini, "Begriindung landw. Versuchs-Stationen in 
Italien," LVS 13 (1870): 475-476; "Die landwirthschaftliche 
Versuchsstation am italienische Industrie-Museum in Turin," 
ALKPSW 11 (1871): 203; Fausto Sestini, "Begrundung neuer 
Versuchs-Station zu Furli und zu Rom," LVS 15 (1873): 240; 
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While German experiment stations generated considerable 
interest in most European nations, the view from North 
America was particularly important. It is well known that 
American colleges of the mid-ninteenth century offered 
scientific education that was shaky at best, and many 
American students chose to study in German universities and 
73 laboratories. Among early agricultural scientists, three 
Americans, Eben Norton Horsford, John Pitkin Norton, and 
Samuel W. Johnson travelled to Europe in the 1840s and 1850s 
to study under Liebig and others. Evan Pugh's and George 
Caldwell's names might be added to that list, for they too 
studied in European chemistry laboratories in the 1850s and 
visited European agricultural science institutions. Yet each 
of these men returned to America to find few of their 
countrymen could justify autonomous facilities for 
agricultural science in the United States. Johnson, in 
particular, a vocal admirer of German experiment stations 
Rudolf Schatzmann, "Eine Versuchs-Station fur Kasefabrikation 
in Lodi," LVS 16 (1873): 225-230/ and "Das Arbeitsprogramm 
der landwirthschaftlichen Versuchsstationen Italiens pro 
1873," ALKPSW 13 (1873): 341/ and Nobbe, "Statistische 
Revue," 224-233. 
73 The literature on Americans' view of German science and 
universities is vast. Recent examples include Thomas Neville 
Bonner, "The German Model of Training Physcians in the United 
States, 1870-1914: How Closely Was it Followed?," Bulletin of 
the History of Medicine 64 (1990): 18-34/ Jarausch, "The 
Universities: An American View,"/ and Kohler, "The Ph. D. 
Machine," 
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ever since his visit to Mockern in 1854, found American 
disinterest quite frustrating. Several years passed before 
the German experiment stations received serious attention in 
America. 
Yet these five individuals represent only a few of those 
American farmers, administrators, and scientists who 
venerated the German stations in the late nineteenth century. 
Rhetoric praising the German stations accelerated in the 
1870s, appearing in countless discussions on the future of 
American agricultural science. Several federal and state 
organizations sent delegations to the German states for 
reports on the stations. Many young Americans attended 
German universities and academies for advanced studies, and 
others travelled to the experiment stations for specialized 
training. English translations of German experiment station 
research were not uncommon. Thanks to the great diversity of 
German stations, nearly every observer found something 
desirable in them. This also meant, however, that America's 
74 Margaret W. Rossiter, The Emergence of Agricultural 
Science; Justus Liebia and the Americans. 1840-1880. (New 
Haven and London: Yale University Press, 1975); C. A. 
Browne, "European Laboratory Experiences of an Early American 
Agricultural Chemist--Dr. Evan Pugh (1828-1865)," Journal of 
Chemical Education 7 (1930) : 499-517; and E. Patrick Munday 
III, "George C. Caldwell (1834-1907): American Agricultural 
Chemist," unpublished paper, presented at American Chemical 
Society meeting, Atlanta, April 1991. I would like to thank 
Dr. Munday for a copy of his paper. 
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experiment stations would never be imitations of a single 
German model. 
The German influence on American agricultural 
institutions was evident in Ohio, where officials assumed 
that German agriculture and its institutions deserved greater 
attention. In particular, the state Board of Agriculture 
sought European input to advise its allocation of monies from 
the Morrill Land Grant Act of 1862. In 1865, Ohio's Board 
sent its Secretary, John Klippart, to Europe to collect 
"especially information with regard to the organization, 
operation, & practical influence of the several Agricultural 
Colleges, Experimental farms, & stations, as well as the 
Veterinary Schools & Colleges." Klippart's tour took him to 
agricultural academies and institutes at Eldena, Hohenheim, 
and Tharand, and the experiment stations at Pommritz, 
Proskau, and Dahme. He also had private audiences with 
several leading German agricultural science advocates, 
including Theodor Reuning, Adolf Stockhardt, and Justus 
Liebig.^ 
75 N. J. Turney to Klippart, 15 March 1865, Ohio Historical 
Society, John Klippart Papers, (MSB 143), Box 1, Folder 4; 
and John H. Klippart, ed., Twentieth Annual Report of the 
Ohio Board of Agriculture for the Year 1865, (Columbus: 
Nevins, 1866). It is notable that the Ohio legislature 
funded the printing of one thousand copies of this report in 
German, 
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Klippart's tour took him to many of the same facilities 
as Gilbert's, but he saw something quite different. In 
brief, Klippart was struck more by German agricultural 
practice than by its science or scientific methodologies. 
The "degree of perfection and system everywhere so manifest 
in Germany," he explained, justified his tour. In a 
description of the Pommritz station, Klippart mentioned the 
size and quality of the experiment station's dairy herd, but 
not Julius Lehmann's important work on swine nutrition. 
Further, Klippart declared that "every one [empahsis his] of 
the hundred thousand farmers in Saxony" could intelligently 
explain their crop rotations and manuring strategies. In an 
account of the Magdeburg region, Klippart described the 
"perfect army of workmen" in the sugar beet fields and 
factories, explaining further that one "cannot learn [the 
sugar beet industry] from the books," but only from practical 
training in the German factories. The bulk of Klippart's 
report described the German agricultural academies, schools 
for training practical farmers. As Klippart soon discovered, 
those institutions were in fact facing years of crisis, 
mergers and bankruptcy in the mid-1850s.^^ 
76 Klippart, Twentieth Annual Report^ 3-4; and Klippart 
Papers, especially Box 10, Folder 3, and a number of 
newspaper clippings, in Box 39, from an unidentified journal, 
perhaps the Ohio State Journal. The clippings themselves are 
not dated, though they include datelines from Europe. 
Klippart also carried letters of introduction to facilitate 
meetings with the experiment station directors at Ida-
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Klippart's discussion of agricultural science also 
stressed its practical and pedagogical aspects; science was 
just one of several disciplinary tools useful in improving 
farm practice and efficiency. Citing Liebig's 1840 
publication, Klippart explained that experiment stations grew 
out of "an idea" that a "total revolution" in European 
agriculture was approaching. He visited three experiment 
stations, examining "the system of education" practiced 
there, though most had in fact no formal instructional 
agenda. Klippart's visit with Liebig was clearly the 
77 highlight of his trip. Liebig, claiming to be well 
informed on Ohio's agricultural, medical, and scientific 
developments, offered several concrete suggestions for 
experiment stations in that state. Each college that taught 
agriculture in Ohio, Liebig told Klippart, must have an 
experiment station; in time, he hoped that Ohio would have a 
Marienhutte, Salzmunde, Braunschweig and Hofgeismar, though 
it is not clear that he visited these stations. Klippart's 
approach to agricultural improvement might be defined as 
"systematic." For an analysis of the "systematists", see 
Alan I Marcus, Agricultural Science and the Quest for 
Legitimacy; Farmers. Agricultural Colleges^ and Experiment 
Stations, 1870-1890, (Ames: Iowa State University Press, 
1985), especially Chapter 1. 
77 The report in John Klippart Papers, Box 39, page 145, 
states that Liebig gave Klippart "the warmest welcome and 
reception I received in Europe." See also his daughter's 
dairy entry of 15 June 1865, in Box 27, Folder 2. 
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7 8 
station in each county. Liebig insisted that model farms, 
like those at Hohenheim, were absolutely worthless for the 
typical farmer; effective experiment stations must conduct 
true experiments guided by professional scientists. In his 
formal report, Klippart announced that he accepted Liebig's 
suggestions. He made some very significant revisions, 
however, proposing that Ohio's experiment station be directed 
by a Professor of Practical Agriculture, with all experiments 
79 performed by students. 
Other American agriculturists echoed assumptions that 
German agricultural science and its institutions could help 
improve agricultural practice in the United States. Manly 
Miles of the Michigan Agricultural College delivered a speech 
in 1870 explaining that "in Germany, agricultural chemists 
and physiologists are continuously and painfully at work 
gathering the scientific facts of the new agriculture."®^ 
78 These statements seem to represent a change in Liebig's 
thinking on experiment stations, for he had previously 
scorned experiment stations quite loudly. See my "Science 
and Practice in German Agriculture: Justus von Liebig, 
Hermann von Liebig, and the Agricultural Experiment 
Stations," in World Views and Scientific Disciplines^ W. R. 
Woodward and R. S. Cohen, eds., (Dordrecht: Kluwer, 1991), 
309-320. It is also possible that Liebig was unaware that 
Ohio had 88 counties, and rather likely that he continued to 
assume that experiment stations would merely supplement the 
real agricultural research delegated to the universities. 
79 Klippart, Twentieth Annual Report^ 44. 
80 'F', "Dr. Miles on Experimental Agriculture," Hearth and 
Home 2 (26 November 1870): 772. 
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Professor R. C. Kedzie of Michigan Agricultural College 
asserted that chemistry led to the Prussian victory at Sedan 
81 
and had made Germany the "first power of Europe." Trustees 
of the Massachusetts Agricultural College asked their 
legislature to create "an experiment station, similar to 
those now so common in Germany, and which are universally 
admitted to have paid back the government many times their 
82 
cost." Officials in Maine asserted that "there is 
needed...in every State of the Union... something equivalent 
8 3 to the experimental stations of Germany." Dr. Norton S. 
Townshend, agricultural professor at Ohio State University, 
maintained that "there can be no doubt about the high rank 
8 4 these experiment stations are entitled to hold." 
Americans found the number of German experiment stations 
81 R. C. Kedzie, "The Relations of Chemistry to Agriculture 
and Public Health," in Thirteenth Annual Report of the 
Secretary of the State Board of Agriculture of the State of 
Michigan for the Year 1874, (Lansing: George, 1875), 86-97, 
here p. 86. 
82 Eighth Annual Report of the Trustees of Massachusetts 
Agricultural College, quoted in Zelco, "Massachusetts 
Agricultural College," Cultivator and Country Gentleman 36 
(1871); 371. 
83 [S. L. Goodale], "Agricultural Experiments," Seventeenth 
Annual Report of the Secretary of the Maine Board of 
Agriculture for the Year 1872, (Augusta; Sprague, Owen, and 
Nash, 1873), 2 7 4 - 3 0 5 ,  here p. 2 7 4 .  
84 "Agricultural Meeting at Lansing, Michigan," Thirty-
Fifth Annual Report of the Ohio State Board of Agriculture. 
1880, (Columbus; G. J. Brand, 1881); 389. 
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particularly impressive; as the total exceeded eighty in the 
early 1880s, Ohio's officials asked, "What more convincing 
proof do we need of their importance and value?"^^ 
Other Americans toured Germany to learn more of its 
experiment stations. For example, George Cook, New Jersey's 
state geologist and Rutgers's agricultural chemist, visited 
Europe in 1870 and 1878, and returned with reports claiming 
that experiment stations had "succeeded wonderfully in 
foreign countries.... We need one in New Jersey." W. K. 
Kedzie, professor at Kansas State Agricultural College, 
toured Germany and several of its stations in 1875, reporting 
that "there is no people among whom the work of the 
agricultural chemist is held in so high favor." According to 
Kedzie, the "remarkable" agricultural practice of Central 
Germany was "in no small degree due to these agricultural 
experiment stations, for which Germany has so long been 
famous.^ 
85 [William R. Lazenby], First Annual Report of the Ohio 
Agricultural Experiment Station for 18 82, (Columbus: Myers, 
1883), 14. 
86 Cook quoted in Carl Raymond Woodward and Ingrid Nelson 
Waller, New Jersey's Agricultural Experiment Station. 1880-
1930, (New Brunswick: New Jersey Agricultural Experiment 
Station, 1932), 31. Kedzie in "Prof. W. K. Kedzie's Report," 
Fourth Annual Report of the State Board of Agriculture to the 
Legislature of the State of Kansas, (n.c.: Martin, 1875), 20-
25, here p. 22. 
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Several chemists who travelled to German universities 
also came to know the German experiment stations. Chemists' 
viewpoints differed from Klippart's, however, for they were 
naturally more aware of and more impressed by the stations' 
scientific research agendas. Since approximately two hundred 
Americans visited the University of Gottingen to study 
87 
chemistry, Americans' connection with the Weende 
experiment station was particularly strong. For example, 
Charles W. Dabney left a college teaching position in 
Virginia to pursue a doctorate in chemistry at Gottingen. 
His research project, on the rare earths of the silicate 
gadolinte, had no connection with agricultural chemistry. 
Dabney had the opportunity to visit Henneberg's experiment 
station at Weende, an experience that he found rather useful 
in his next job. As he later recalled, "The thoroughness of 
their methods and the value of their results to the 
agriculturists impressed me very much. This experience and 
knowledge of methods were most valuable when I came to start 
8 8 the Agricultural Experiment Station in North Carolina." 
Stephen Moulton Babcock of New York inherited Dabney's 
87 See H. S. Van Klooster, "Friedrich Wôhler and His 
American Pupils," Journal of Chemical Education 21 (1944): 
158-170 
88 University of North Carolina at Chapel Hill, Southern 
Historical Collection, Charles W. Dabney Papers, Collection 
1412; Personal Memoirs, File 276, "Goettingen". 
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research apparatus in Gottingen, where he studied mineralogy 
and pure organic chemistry. In a thoughtful discussion of 
the comparative advantages of German and American 
universities, Babcock praised what he had seen at the Weende 
station. Impressed with the Henneberg's animal nutrition 
studies, Babcock considered Weende's respiration device a 
striking example of the differences between German and 
89 American approaches to agricultural science. Yet another 
American, Arthur T. Neale, worked as a volunteer at 
Maercker's experiment station in Halle before moving on to 
90 Gottingen for advanced chemical studies. Charles 
Goessmann, a former assistant at Friedrich Wôhler's Gottingen 
laboratory, who emigrated to the United States in the late 
1850s and became an American citizen in the 1860s, also 
deserves mention. Goessmann maintained ties with his former 
colleagues—he sent American seeds for testing at Weende's 
fields, and he translated Henneberg's work on beet sugar and 
91 
sorghum chemistry into English. Each of these men later 
89 State Historical Society of Wisconsin, Stephen Moulton 
Babcock Papers, Box 2, Folder 1, Babcock to Unidentified, 20 
Oct 1877, two letter fragments. 
90 Georg Warnecke to Wilbur Olin Atwater, 20 January 1878, 
in Wilbur Olin Atwater Papers, Cornell University, Originals 
at Wesleyan University, Reel 31. See also Woodward and 
Waller, New Jersey's Agricultural Experiment Station. 1880-
1930f p. 128, which indicates that Neale also studied at the 
University of Greifswald. 
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held positions at American agricultural experiment stations: 
Dabney in North Carolina, Babcock in Wisconsin, Neale in New 
Jersey and Delaware, and Goessmann in Massachusetts. 
Wilbur Olin Atwater was probably the most significant 
link between the American and German stations. A student of 
Samuel W, Johnson at Yale, (where he wrote a thesis that 
utilized Henneberg's "Weende method"), Atwater toured German 
chemical laboratories and experiment stations several times 
in the late nineteenth century. During his first European 
experience, between 1869 and 1871, Atwater discovered German 
experiment stations, and was particularly struck by their 
92 
successful fertilizer inspection programs. 
Upon his return to Connecticut, Atwater touted German 
fertilizer control activities in discussions on the utility 
of experiment stations for his state. Samuel Johnson's 
praise of German experiment stations had not ceased; indeed, 
he announced in an Connecticut farmers' meeting in 1873 that 
91 See Wohler to Goessmann, 31 October 1859, in Van 
Klooster, "Friedrich Wohler and His American Pupils," 166-
167. 
92 For more on Atwater, see Charles E, Rosenberg, "Wilbur 
Olin Atwater," DSB 1 (New York: Scribners, 1970)/ and Leonard 
A. Maynard, "Wilbur 0. Atwater—A Biographical Sketch," 
Journal of Nutrition 78 (1962): 3-9. See also Ernest M. Law, 
"The Agricultural Experiment Station Movement in Connecticut, 
1840-1900: A Case Study of Tax-Supported Scientific Research 
in a Democracy," (Ph.D. Dissertation, Yale University, 1951). 
Law describes Atwater's tours of German stations as a 
"hobby." 
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Môckern's "fire has not died out, but has filled the 
atmosphere of Europe with its light, and the sparks that have 
been wafted from that Saxon village have kindled new fires 
here and there, until there are to-day sixty-two other 
stations in active operation, devoted permanently and 
exculsively to the work of agricultural research." 
Experiment stations were "so brilliant, so solid, so 
93 infectious" that many followed the Mockern model. Yet 
Johnson's emphasis on experiment stations' fundamental 
scientific investigations was rather impolitic, since most 
farmers' organizations and legislators in Connecticut were 
not interested in basic research. 
Atwater's approach was more persuasive. To justify an 
experiment station in the United States, he stressed their 
value for practicing farmers. German stations again offered 
a rationale, namely Prussia's fertilizer control law, a bill 
that required manufacturers to reimburse farmers should a 
purchased fertilizer fall short of its guaranteed content. 
Atwater asserted that fertilizer quality was higher and 
prices lower in Germany than the United States, and worthless 
products were "few and speedily detected." He contended 
further that the law was written in a way that "it may be 
93 Johnson quoted in Seventh Annual Report of the Secretary 
Of the Connecticut Board Qf Agriculture, 1873-1874, 
(Hartford: Case, Lockwood, and Brainard, 1874), 74-75 and 93. 
362 
assumed" that German farmers understood basic agricultural 
chemistry. According to Atwater, experiment stations were 
symbols of "the unity of spirit and science" in Germany, 
while their true value was evident in their impact on 
94 farmers' erudition. Bremen's International Agricultural 
Exhibition of 1874 may have also encouraged Connecticut's 
leaders to act, since its displays of Belgian, Italian, and 
French imitators of the German stations implied that American 
agriculturists had fallen behind their European 
95 
competitors. 
Atwater maintained close ties with Germany's stations 
and their directors long after the first American experiment 
station was founded in Middletown in 1875. Through the end 
of the century, Atwater attended several German agricultural 
chemists' meetings, corresponded with German agricultural 
scientists, contributed to their agricultural chemistry 
94 W. 0. Atwater, "On Commercial Fertilizers at Home and 
Abroad," in Seventh Annual Report, 187 3-1874, (Hartford: 
Case, Lockwood, and Brainard, 1874), 48-65/ and [Atwater], 
"First Annual Report of the Connecticut Agricultural 
Experiment Station," Tenth Annual Report of the Secretary of 
the Connecticut Board of Agriculture, 187 6-1877, (Hartford: 
Case, Lockwood, and Brainard, 1877). 
95 W. H. Brewer praised the Bremen show in "Agricultural 
Experiment Stations," Eighth Annual Report of the Secretary 
of the Connecticut Board of Agriculture. 1874-1875, 
Tenth Annual Report of the Sheffield 
1875, (New Haven: n.p., 1875), 11-31. 
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literature, and purchased many German agricultural books and 
j o u r n a l s . H e  al s o  a d v e r t i s e d  i n  E u r o p e a n  p a p e r s  i n  s e a r c h  
of an assistant for the Middletown station. Among several 
applicants, two were chosen: Edward Jenkins, an American 
studying in Germany, and Georg Warnecke, a German who 
97 
emigrated. Both had experience in Friedrich Nobbe's plant 
physiology and seed testing laboratory. Warnecke also had 
served at Knop's agricultural institute in Leipzig. 
Experiment station promoters in the United States 
repeatedly faced one important question: to what degree must 
the German experiment stations be altered to fit American 
circumstances? The German stations' great diversity, 
combined with regional variations in America's agricultural 
economy, offered countless possible interpretations. Many 
Americans justified the stations' agenda by citing the 
European precedents, but quickly added that the German model 
needed adjustments to fit American conditions. W. K. Kedzie 
96 Over three-quarters of Atwater's book purchases were of 
German publications, indicative of Germans' dominance in the 
agricultural sciences during the late nineteenth century. 
Confirmed by several letters on Reel 37 of the Atwater 
Papers. This is not a definitive analysis of the Storrs 
Experiment Stations's book purchases, however. 
97 Georg Warnecke to Atwater, 21 April 1876/ M. Wolf to 
Atwater, 7 May 1876/ Gustav Berthel to Atwater, 10 May 1876/ 
Adolf Bayer to Atwater, 12 May 1876/ Nobbe to Atwater, 26 
June [January?] 1876/ Edward Jenkins to Atwater, 21 July 
1876/ Woldemar Swiatsky to Atwater, 25 August 1876. All on 
Atwater Papers, Reel 31. 
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of Kansas, for instance, strongly contended that the German 
model should not be employed in his state without changes 
appropriate for the Kansas economy.As another anonymous 
promoter put it, "Agricultural stations in a modified form, 
if established in this country, would do a large amount of 
99 good." 
Most observers admitted that American stations placed 
more emphasis on practical work than their German 
counterparts. Political considerations demanded immediate 
results in order to gain farmers' confidence, while 
inadequate and inconsistent funding during these years meant 
that major research projects were not feasible. American 
agricultural scientists recognized this dilemma. Jenkins, 
for example, saw that Tharand's seed control program could 
increase American stations' marketability. In a letter to 
Atwater he explained: "I think we could do a deal of good, 
and perhaps increase the popularity of the station by an 
examination of the seed market at home." Practical work 
prevailed at the experiment station in Chapel Hill, North 
Carolina as well. Warnecke was hired to continue Nobbe's 
98 Kedzie, "Prof. W. K. Kedzie's Report," 25. 
99 "German Agricultural Experiments," Boston Journal of 
Chemistry 10 (1875): 54. 
100 Edward Jenkins to Atwater, 21 July 1876, and Jenkins to 
Atwater, 21 August 1876, Atwater Papers, Reel 31. 
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program of seed testing, but that was only part of the 
station's agenda. Mentioning its additional projects in 
fertilizer testing, soil analysis, forensic chemistry and 
drinking water analysis, the then director Albert LeDoux 
stated: "I can safely affirm that at no one Experiment 
Station in Europe...is so much and such varied work 
required." Speaking before the VDNA congress at Eisenach in 
1882, Atwater summarized this situation. After praising 
Germans' leadership in the agricultural sciences, and 
mentioning the United States's new stations in New Haven, 
Chapel Hill, and "Neu Braunschweig," New Jersey, Atwater 
admitted that the "American character" demanded practical 
research from its stations. 
German experiment station research questions and 
methodologies guided many American scientists' intitial 
projects. Atwater, for example, expanded German calorimeter 
research that had been introduced by Friedrich Stohmann and 
others. In addition, George Cook of Rutgers conducted trials 
101 [Albert R. LeDoux], Annual Report of the North Carolina 
Agricultural Experiment Station, for 1879, (Raleigh: The 
Observer, 1879), 15. 
102 Attwater [sic], Report to "Verhandlungen der (IX.) 
Section 'fur landw. Versuchswesen' der 
Naturforscherversammlung zu Eisenach 1882," LVS 28 (1882): 
463-465. Charles E. Rosenberg examines the implications of 
the American stations' practical emphasis in his "Science, 
Technology, and Economic Growth: The Case of the 
Agricultural Experiment Station Scientist, 1875-1914," 
Agricultural History 44 (1971): 1-20. 
366 
with soybeans brought from the Munich experiment station; 
Penn State's H.. P. Armsby translated Emil Wolff's feed tables 
developed at Hohenheim; Massachusetts's Charles Goessmann 
studied applications of German research on sugar beets and 
animal nutrition; and William Stubbs of Alabama and Louisiana 
tried to keep up with Max Maercker's sugar beet research at 
the Halle station. 
Pressures on the United States government to imitate 
German institutions intensified. In 1883, USDA commissioner 
George Loring sent A. S. Welch of Iowa State College to visit 
several European agricultural schools and experiment 
stations. He returned with glowing praise for German 
institutions, particularly the agricultural academy at 
Poppelsdorf near Bonn. Poppelsdorf's laboratories, museums, 
livestock herds, libraries, experimental plots and 
demonstration farm all impressed Welch. German facilities 
"far supass[ed]" those found in the Untied States, Welch 
repeated, and "would gladen the eye" of any America 
researcher. Welch left no doubt that he recommended the Bonn 
station as a model for American agricultural research and 
education. Others also asked the USDA to address German 
agricultural science. George Caldwell, agricultural chemist 
103 A[donijah] S[trong] Welch, Report on the Organization 
and Management of Seven Agricultural Schools in Germany. 
Belguim, and England, (Washington: GPO, 1885), 7-32, 
especially pp. 12 and 14. 
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at Cornell, called for a USDA agency to publish regularly 
translations of German research. H. W. Wiley, another 
German-trained scientist, and already the USDA's leading food 
and agricultural chemist, joined Atwater in frank complaints 
over the quality of American agricultural science. 
In the late nineteenth century, concerns over the 
international agricultural economy, fears of foreign 
competition, pressures from scientists for greater research 
opportunities, and demands that countries not rely on foreign 
institutions and scholars pushed agriculturists and 
governments in virtually every independent nation to 
establish their own experiment stations. Around 1887, German 
agricultural experiment stations appeared to be at the peak 
of their influence. Hermann Hellriegel's recent answer to 
the age-old "nitrogen question" symbolized both the 
methodology and the results of German science, agricultural 
science in particular. In addition, negotiations were 
underway that would lead to the new Union of Agricultural 
Experiment Stations in the German Empire, the first 
organization that significantly challenged the German 
stations' autonomous and decentralized development. 
Yet German agricultural science and its institutions 
were quickly moving from the center to the periphery. 
104 Cited in  Marcus, Agricultural Science and the Quest for 
Legit imacy,  p .  179.  
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Foreign governments established their own organizations, 
universities and training facilities in the agricultural 
sciences, leaving fewer reasons for foreigners to attend 
German schools and tour German experiment stations. Many 
nations established their own journals and literature in the 
agricultural sciences, reducing demand for German-language 
105 publications. Passage of America's Hatch Act in 1887 
created fundamentally different relationships in the 
agricultural sciences. When the United States government 
allocated $15,000 for the establishment of an experiment 
station in each American state and territory, German 
stations' importance suddenly diminished. Beginning in the 
late 1880s and 1890s, foreign governments sent delegates on 
tours of the United States, rather than Germany, to inform 
plans for future stations. 
105 The Italian journal, Le Stazioni Sperimentall Aararie. 
established in 1872, is mentioned above. Other non-German 
agricultural science journals and their founding dates 
include a French journal. Annales de la Sciences Agronomique, 
(1884), a Dutch, Landbouwkundig Tijdschrift, (1884), an 
Austrian, Zeitschrift fur das landwirtschaftliche 
Versuchswesen in Oesterreiohf (1898) , a Russian, (translated 
as) the Yearbook of Russian Agricultural Experiment Stations. 
(1901), a British, Journal of Agricultural Research (1905). 
106 The Canadian experiment stations, founded in 1886, and 
the Hungarian government stations, founded in the 1890s, both 
sent delegations to the United States; the Hungarians 
explicitly claimed they preferred American to German 
stations. See Saunders, Agricultural Colleges and Experiment 
Farm Stations: and Gy. Fehér and F. Szabadvâry, "Grundung und 
Aufgaben von landwirtschaftlichen und landwirtschaftlich-
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chemischen Versuchsstationen in verschiedenen Staaten vor dem 
Ersten Weltkrieg," Periodica Polytechnica ?? (198??) : 63-72. 
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CONCLUSION 
The era of German experiment stations' greatest 
significance matched one of the most prosperous periods in 
the history of German agriculture. According to the 
agriculture educator and historian Theodor von der Goltz, 
1850 to 1880 was "the happiest period that German agriculture 
has ever experienced." Generally speaking, there were few 
poor crop years, commodity prices were often high, rural 
labor was relatively cheap and plentiful, and foreign 
competition was minimal. In brief, German agricultural 
prodution more than doubled during the nineteenth century.^ 
Yet this happiness was short-lived. In the late 
nineteenth century, German farmers were unable to keep up 
with other nations better suited for an increasingly 
international agricultural economy. Competition from the 
United States was probably the most significant issue that 
shaped German agricultural policy. Beginning in the two 
decades after 1865, American grain and meat producers 
penetrated German and other European markets with an 
astonishing rapidity. German policy-makers responded with a 
series of protective tariffs, the tariff of 1879 being most 
important. Such measures were only temporary solutions, 
1 Theodor Freiherr von der Goltz, Geschichte der deutschen 
Landv/irtschaftf 2 Vols., (Berlin/Stuttgart: 1902-1903), II, 
338. 
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however, and could not correct the German agricultural 
economy's fundamental structural, geographic, and social 
weaknesses. Germans who travelled to the United States 
suggested many explanations for America's sudden dominance: 
vast virgin lands in the Midwest and West, inexpensive 
transportation systems, a prolific agricultural press and 
literate rural population, readily available credit, 
cooperative granaries and creameries, farmers' purported 
preference for fresh water rather than beer, and the alleged 
2 harmony among all social classes and occupational groups. 
Moreover, some observers noted that the closing of the 
American frontier, a widely recognized development of the 
mid-1880s, rapidly increased Americans' receptiveness to 
3 
agricultural science. 
The United States Department of Agriculture, elevated to 
Cabinet status in 1889, aggressively supported scientific 
research and other programs that nurtured America's 
2 Three comparisons of German and American agriculture were 
summarized in Report of the Statistician, Report of the 
Commissioner of Agriculture for the Year 1883. (Washington: 
GPO, 1883), 342-350. Those three works included Max Mirth, 
n^r Krisis in der Landwirthschaft und Mittel zur Hulfe: 
Heinrich Semler, Die wahre Bedeutuna und die wirklichen 
Ursachen der Nord-Amerlkanischen Concurrenz in der 
landwirthschaftlichen Produktion ; and Karl Kautsky, Die 
uberseeische Lebensmittel-Konkurrenz. 
3 See W. E. Stone, "Agricultural Experiment Stations," 
American Agriculturist 43 (1884) : 98-99; and H. L. Bolley, 
"The Status of Experimental Agriculture," Science 19 (1892): 
270-271. 
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competitiveness in world markets. In 1893, in conjunction 
with the Columbian Centennial held in Chicago, the USDA 
organized a prominent display of American agricultural 
experiment stations. Wilbur Atwater, director of the USDA's 
Office of Experiment Stations, prepared a comprehensive 
report on the world's agricultural experiment stations, and 
invited station directors from nearly every European country 
to attend or contribute to the exhibition.^ 
German bureaucrats sent at least two delegations to the 
United States to view Chicago's exhibition and to visit 
American experiment stations in person. Friedrich Wohltmann 
of the University of Breslau, sent under the auspices of 
Prussia's Education ministry and the Imperial World Fair 
Commission, led one delegation. Prussia's Ministries of 
Culture and Agriculture sent Max Maercker, director of 
Halle's experiment station. Max Delbruck of Berlin's 
distillation experiment station, and Hugo von Thiel of the 
agricultural ministry on a similar tour. 
American agricultural science and experiment stations 
dazzled Wohltmann. The number of stations, the number of 
scientific specialists they employed, and the wide scope of 
4 Among numerous examples in the Atwater Papers, Reel 30, 
see especially Atwater to Harris, 28 September ' 1891. For a 
summary of the Chicago exhibit, see "Special Report of the 
Assistant Secretary," Report of the Secretary of Agriculture, 
1893, (Washington: GPO, 1894), 80-83. 
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their research were all impressive. Wohltmann found farmers' 
access to USDA and experiment station publications 
remarkable, noting that "340,000 people were on lists to 
receive 35 million pages of literature distributed free ^  
charge [his emphasis]Above all, he was awed by their 
budget—the Hatch Act provided at least 62,500 Marks for 
experiment stations in each state and territory, and American 
governments allocated nearly 4 million Marks altogether for 
agricultural research projects. These figures had simply no 
5 
comparison in Germany. In view of their largesse, 
Wohltmann could hardly believe American stations' alleged 
autonomy—they were "responsible to no single official in the 
entire nation," he reported. 
Wohltmann argued quite forcefully that "this treasure of 
4 million marks" threatened German agriculture. Germans' 
stereotypical assumptions that American farmers ruined their 
soils through Raubbau could not be substantiated. There 
could be little doubt, Wohltmann asserted, that American 
experiment stations would be able to correct any errors in 
the nation's farm practices. Notably, he also praised 
Americans' creative plans to manipulate and improve what 
5 In contrast, the best funded German station, at Halle, 
received 50,000 Marks annually, and near four-fifths of that 
money was income earned through tedious analyses. In the 
1890s, most German experiment stations survived on less than 
5000 Marks in direct government appropriations. 
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nature had given them. "What has already happened and what 
is planned for California is indeed amazing," he wrote. 
Finally, Wohltmann warned that Americans would continue to 
dominate the cotton market, and there was every reason to 
expect their competition in grain and sugar markets to 
intensify.^ 
Maercker's report was also full of praise. Like 
Wohltmann, Maercker found the Hatch Act's support for 
agricultural science quite extraordinary. American stations' 
wide variety of projects also impressed Maercker--he found 
that many experiment stations did thorough work on dairy 
science and pomology, two subjects that he did not believe 
German stations adequately addressed. Maercker considered 
the stations' contacts with farmers even more astounding. 
Through land grant colleges, free publications, rural 
instruction institutes, and demonstration projects, American 
stations already had closer and more frequent contacts with 
the agricultural public than their German counterparts. In 
contrast to German stations, many of which by that time had 
essentially abandoned field trials and livestock tests, 
American experiment stations had assured themselves of 
6--Ferdinand Wohltmann, "Die landwirthschaftlichen 
Versuchsstationen der Vereinigten Staaten von Nordamerikas 
und ihre Bedeutung fur die amerikanischen Conkurrenz," in 
Landwirtschaftliche Reisestudien uber Chicago und Nord-
Amerika, Ferdinand Wohltmann, ed., (Breslau: Schlatter, 
1894), 90-106. 
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agriculturists' lasting support and interest. 
"Unfortunately," Maercker lamented, "we in Germany do without 
the union of experiment stations with experimental farms, 
7 though they are even more necessary for us than in America." 
Maercker returned to his homeland convinced that Germans 
could learn from their cousins' stations. Maercker admitted 
that American agricultural science lagged behind Germany's in 
its sophistication, and he repeatedly mentioned that Germans 
had no reason to copy American experiment stations exactly. 
Nonetheless, using the United States's stations as a 
rationale, he urged officials who governed German stations to 
establish "experimental farms", and to give up their past 
emphasis on the laboratory and its methodologies. In 1896, 
Maercker himself abandoned his position at Halle, 
establishing a new rural "experimental estate" at Lauchstadt 
Q 
outside the city. 
7 Max Maercker, Amerikanische Landwirthschaft und 
landwirtschaftliches Versuchs- und Unterrichtswesen, (Berlin: 
Parey, 1895), 66-69. The original reads: "Leider entbehren 
wir in Deutschland der Verbindung der Versuchsstationen mit 
Experimentalwirtschaften, obgleich eine solche bei uns noch 
sehr viel notwendiger 1st, als in Amerika." 
8 For information on the Lauchstadt station, see Die 
Landwlrtschaftskammer fur die Provinz Sachsen, Die 
Landwlrtschaftskammer fur die Provinz Sachsen zu Halle a. d. 
S.I Amtlicher Bericht, (Berlin; Parey, 1901), 185-190. 
Maercker was especially pleased that Lauchstadt attracted 
3000 visitors per year. 
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In subsequent years, criticisms of Germany's experiment 
stations intensified. According to their detractors, 
experiment stations had failed to fulfill their promise of 
earlier generations. Munster's Joseph Kônig blamed the 
stations' recent stagnation on heavy demands for practical 
work, a lack of qualified asssistants, and conflicts between 
9 VDNA and the stations' own organization, the VLVSDR. Kurt 
von Rumker, an agricultural ministry official, noted that 
experiment station funding had begun to decline in about 
1893, and that stations relied too heavily on inconsistent 
analysis income. Rumker frankly admitted that American 
stations had surpassed their German counterparts.^^ Like 
Maercker, Rumker used American stations to justify reform, 
and vocally endorsed the Lauchstadt model of experimental 
estates. Critics also complained that experiment stations 
assistants' situation threatened German agricultural science. 
9 J. Kônig, "Die Lage der landwirtschaftlichen Versuchs-
Station und was ihnen Not thut," LVS 52 (1899): 47-60/ and J. 
Konig, "Diskussion der Lage der landwirtschaftlichen 
Versuchs-Stationen," LVg 56 (1902): 72-77. 
10 Kurt von Rumker, "Uber die Bedeutung der 
landwirtschaftlichen Versuchsstationen und speciell uber den 
Wert und die Organisation von Versuchswirtschaften in 
historischer Beleuchtung," Journal fur Landwirthschaft 48 
(1900): 179-203, here 193. J. Sterling Morton's, "Report of 
the Secretary of Agriculture," in Report of the Secretary of 
Aarlculturef 1893, (Washington; GPO, 1894), p. 11, also notes 
that state funding for Prussian experiment stations had been 
declining. German stations lacked firm annual budgets; they 
relied largely on income from fertilizer, feed, and dairy 
analyses, and thus suffered from fluctuating finances. 
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Assistants' status, salaries, pensions, and hopes of 
advancement had remained relatively poor for decades, and 
there was little incentive for German chemists to choose to 
11 
enter the field. By the early 1900s, critics even attacked 
agricultural science itself. In a speech at an international 
agricultural congress in Vienna, Prussia's agricultural 
minister Thiel delared that agricultural chemistry was a 
"bastard" and a "makeshift" of several sciences, no longer 
useful, and could be fully eliminated and replaced with other 
disciplines. 
In essence, if unwittingly, Wohltmann, Maercker, and 
other critics recognized that the issues, questions, and 
language that shaped German agricultural sciences and 
experiment stations had been greatly transformed. The game 
had changed, leaving experiment stations and their directors 
behind. German agricultural scientists' prestige and 
authority could not be sustained, as long as agriculturists' 
economic and political influence in Wilhelmine affairs 
11 See Ewald Sierig, Das landwirtschaftliche Versuchswesen 
in Deutschlandf (Berlin: Parey, 1905), 49-65. 
12 Quoted in "Geschaftliche Weiterbehandlung des 
Verbandsantrages, die Stellung der Agrikulturchemie usw. 
betreffend," LVS 67 (1907): 324-326. This important point is 
introduced in Ursula Schling-Brodersen, Entwickluna und 
Institutionalisieruna der Agrikulturchemie im 19. 
Jahrhundert: Liebia und die landwirtschaftlichen 
Versuchsstationen, (Braunschweig: Technischen Universitat 
Braunschweig, Abteilung fur Geschichte der Pharmazie und der 
Naturwissenschaften, 1989), 190-191. 
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continued to decline, as long as German agricultural policy­
makers fought losing battles against more efficient foreign 
agricultural producers, and as long as other governments 
funded superior agricultural science institutions and 
research programs. In addition, experiment station directors 
could not easily defend their claims of expertise and 
reliability, at a time when increasing research funds went to 
university scientists who specialized in plant physiology, 
biochemistry, microbiology, and human and animal nutrition 
projects. 
Just as the questions that mattered to Thaer in 1800 
were unimportant in the 1860s, ideas that guided experiment 
station scientists in the 1860s were irrelevant in the 1890s. 
Around 1800, traditional, local circumstances and 
institutions severely restricted German agriculture and 
science. To promote change, reformers used a language of 
national unity, economic competitiveness, and idealistic 
notions of the totality of knowledge. Just a generation or 
two later, however, agricultural scientists had their own 
institutions, and discussed their studies in terms of 
specialization, professional expertise, and materialistic 
assurances of their science's accuracy. Soon, however, 
questions of international competition, industrial 
productivity and national pride shaped Germans' discourse on 
agricultural science, and by the end of the century, some 
379 
Germans found that they had failed to meet the American 
challenge. 
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